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Looks And Plus Value 






MACHO 
FOR YOUR 
4x4 



Customize Your Sport! 
Utility For Stronger 



American Technology 
Goes For The Gold 

OLYMPICS 

4 Incredible Sports 
Equipment Breakthroughs 
That Will Help Us Win 



LIVE 
MOON 
Man's Next 
Space Challenge 
By Isaac Asimov 



TWt^man bobsled Is super 
aerodynamic* utilizes 
high-tech, high-strength 
materials to eliminate chassis 
and save weight 



r 21st CENTURY 
HORSEPOWER 
Inside Look At The 
Next-Generation 
Car Engines 

TACKLE BOX 
TREASURES 
Antique Fishing Reels— 
New Collector Craze 



HOME AMD SHOP SPECIAL 



Best Of The New Outdoor 
Power Equipment 

• Yard Trucks • Leaf Blowers 

• Tractors • Trimmers 
4 Chain Saws • Tillers 

And More! 




MORE FEATURE&LESS MONEY 
--THAT’S WHY FORD RANGER 
TOPS TOYOTA IN SALES! 



FORD RANGER IS NOW 
THE NQl 1 5BIMG SMALL 
PICKUP/ OUTSTANDING 
VALUE IS ONE BIG 
REASON WHY' 

You know good value 
when you see it, right? 
Right! But you'n? not 
the only smart shop- 
per around. So many 
people have discovered 
what a buy Ranger is, 
it's now the best-selling 
small pickup of all. 



A GREAT BUY 
TO BEGIN WITH. 

The Ranger XLT 
looks great. Jls built 
tough. And ift> fun to 
drive-anywhere, You 
gel mul Li pie-port fuel- 
injec ted power Wide, 
handsome regular cab. 
Or the even roomier 
Ranger SuperCah, 
SPECIAL XLT VALUE. 

But the buy gets 
even letter XLT Spe- 



cial Value Packages t 
include a list uf jh >p- 
tilar features 6um 
two-tone paint to 



rear step bumper,, 
packaged at a 
suggested price 
well below the sug- 
gested price of the 
items if purchased 
separately 

VALUE THAT TOYOTA 
CAN'T BUTCH. 

The In ix at the righl 
compares Itanger XLT 








Regular < Tib with the 
equivalent Tbyola 
Deluxe. Look how 
much Hanger gives 
jnu-ftom ])n\ver 
sleering to big 
mi tliiutL white letter 
{< JWL) tires, Awl its 
sticker price still 
J teats Toyota's!! 

What’s moit\ Ranger 
is backed by a bait I 
warranty dial Tiiyota 
tloesni match. Small 
WlMttllT it's No. I ! 

6/60 WARRANTY. 

Covers powertrains 
for (> years tiO,t h hi 
miles and body-panel 
nisi rhn mgh lor i.i 
years im.QOO miles. 
Restrictions and 
deductible apply." ' 



| COMPARISON 

BOTH RANGER AMP 
TOYOTA INCLUDE: 

* Ptjwer Shftftatg 

* Powit 

* AM FM Sliw* 
rxs^Lto 

■ ] U Ally wit It 1 Aiwnrs 

* Sliding Bear Window 

- (Mb Split fiHirfiSmi 

* CariwtJnK 

* 11 rites I frlasfi 

* Chroma Ri-Jir Step 
BLinijK*r 

* Chiumi’ Ftant 

1 Holuxr Whuel THmi 

RANGER ADDS ALL 
THIS -AND STILL 
COSTS YOU LESS! 

■ EF\ Etuptii* 
•PSlniAVLTiira 

* p flu a h i limpet 

* Interval Wipers 

* HifcJi>iion lliviiilamp-s 

* Lij *hl Group 



LIFETIME SERVICE 
GUARANTEE. 

Part idpating dealers 
liark their ettstoiner- 
paid work with a Tree 
Lifetime Service Guar- 
ani i* *( ', g< kkI for as li vng 
as you ow n your 
vehicle** 

’Kim1»ffi mipMwwf 

imiiiuEiiL liitrn n-|*4luJ mail 

miiii T'nril I n-uliT fia-isipii nf 
thi-Hrfii hmUHl wiirrapehi's 

rlt-iiiifr-r F' ii lirtih- i-i^nrtifil m.i* ^p- 

I? SEJLI- 

tlifeiu-il . -ii riiiii iuEhi lull s 'llflp-'luJ 
nlall (Irtish i if li.ifiij-'r \\J | mlh .%^-luJ 
il ih* I '.u '.ui * LA j ii m i| '.i>ni wd Ii 
H iy-iu I Wuxr Tillr, lira, u inIi de^timutMmi 
■» hi.mii 'l i-i In 



BUILT FUN TOUGH 



BEST-BUILT AMERICAN 
TRUCKS 7 YEARS 
RUNNING. 

Rased on an average 
of i ]\vncr- reported 
problems in a series of 
surveys of ’HI ST mod- 
els designed and built 
in North America. At 
Foul, "Quality is Job 1" 




FORD RANGER 




THE ARMY RESERVE'S Cl BILL 
CAN MAKE YOU A PART-TIME SOLDIER 
AND A FULL-TIME STUDENT. 

A part-time job in rhe Arrm Reserve i* ;i smart annual training And if you lake out a student loan, von 

yt .tv to work your wav through college Eixaii&e the Armv m.n qualify for a program that can help vou repay it. 
Reserve has its own G! BUI, and if you qualify, vou can With the GI Bill to help with Tuition, and vour 

receive up to $5,040 for college, while you attend college monthly Armv Reserve sabir v to help with other 

But the 01 Bill IstiY the only valuable thing about expenses, vou could earn over SltJ.OPO for college in one 
hemp: an Army Reservist Ai ill"]] also he paid for training enlistment 

in one of over 300 skills. If you'd like to know more about raking the Army 

In ;tJdn ion, you'll earn at least SS.S70 a year for Reserve's GI Bit! to college 81 ALL YOU CAN Bl- 

servi n si t w o days a m on r h jimm Ik on weekend m a [ vou r with y ou , cal I tol I - free Jfc M 41V iQ P ff W%\ f K 
local Armv Reser uc Center, and attending two week* of 1-800-1 SA ARM Y rUyLK VC 






58 Chevy i dynamic duo 



SPECIAL REPORT; SPORT UTILITY 



85 Cover 

86 The Case For Customizing 

Customizing sharpens a trie's focus — and 
the rewards or ownership 

90 Bolt-On* 

And Beyond 

Bui id the 
sport/utility 
vehicle 
that's right 
for you 

23 New Gear 

For Go 

A supermarket Wunrter ***** art beath 

□r customizing accessories 
94 Buck Ro ge rs Bro nco 

Ford shapes the next generation of utes, 

98 Getting Unstuck 

The most important piece of equipment is 
mounted between your shoulders 
104 Rough Rubber 

You can't judge traction by the tread pattern. 



AUTOMOBILES 

53 Power For Tomorrow 

Pan 3 of our 'Car or The Future ' series 
Features tomorrow’s engines that may be a irttle 
weird yet very familiar. 

58 Ote vy s Dy na mic Duo 

PM owners report that pretty faces and fnendly 
prices put Corsica and Beretta an the bestseller iist- 

SC IE NC E /TECH N O LOG Y 
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New lightweight, high-strength equipment will 
join the action at the Calgary Winter Olympics 
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17 Tech Update 

The latest in space, medicine, military, robotics, 
electronics, energy and computer technologies 

AEROSPACE 

66 How We ll Uvc On The Moon 

NASA foresees a manned lunar base in the early 
2 1st century. Renowned author Isaac Asimov tells 
why we're going back and how we’ll survive 
when we get there. 

OUTDOORS 

ZQ Reel Value 

Oid fishrng tackle is fast approaching classic status 
and will one day be worth more than memories 

HOME/SHOP 

76 Country C up b oard 

A contemporary version of an Early American 
cabinet that you can build. 

81 Outdoor. Power 

Check out our picks of I I great pieces of 
lawn and garden gear 
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* Fix a problem door 

* Homeowners’ clinic 
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[TH uLt eyes shift inR to Calgary for the Winter Olympic Gurney it's 
only nut lira] to ask the inevitable q nation; What are our chances to 
win some of the gold? This v^i*r r thanks to the efforts of the Sports 
Eq uipmeht and TtehnoSogy Committee of the ITS Olympic urgani station h 
the answer is. pretty good. It h^d become quite dear after the ’W4 Winter 
Olympics that our efforts were pretty lax in sports where advanced-tech- 
nology equipment played a major role in who woo the gold medal- The 
SETC was forn^erl and we are no longer lax,, f o fact, some of our equipment 
will be considered leading edge in the Olympic village. Our cover story in 
this issue on page 72 tells you why, . r , A few months ago in this column, I 
came down pretty hard on GM s Cadillac Motor Division. I ginped about 
their cars and their management. As a Cad iliac owner and an industry 
observer for 22 years, I figured I had the right. Apparently, some of you 
readers disagreed with my feelings regarding recent Cadillac products. 
You even said [ was unfair* that I should take another look. Okay, 1 did. 1 
recently drove an All ante and an 'BK Seville. I must say, f Cadillac has 

gut Len its act loget he r . The A llante was one of the be.s L cans I' ve dri v e n i n a 
long time, with strong performance, terrific handling and great stylihg. 1 
thoroughly enjoyed my lime with the car. In fact, the All ante has only one 
flaw: the convertible tup meehaniam. It took me a good 40 minutes to lower 
the top following the directions in the ow ner's manual. 1 own an '87 Cor- 
vette con vertible and J can lower the top in a minute or less, The Allante's 
ragtop is ridiculous and mars an otherwise extremely nice car. 1 enjoyed 
the Seville, Loo, The car was black on black and w r as equipped with the 
touring suspension, wide Eagle GT tires and alloy wheels. In addition, it 
had the new, larger 4.5- liter V8 engine. This car hauled, and could easily 
blast around BMWs and other expensive foreign machinery. Congratula- 
tions, Cad iliac. Y^ou showed me something. . . . Isaac Asimov, one of the 
most prolific writers of all time, and one of our personal favorites, graces 
PM s s pages this month with an insightful piece on how we'U soon live on the 
moom Its almost inevitable that well establish a permanent manned 
moonbase sometime in the next 25 years as a first step in a manned Mars 
mission. Asimov tells you how we'll do it beginning on page fit;. ... If you 
I bought your next car would be j lowered by an electric motor, a turbine 
engine, a Stirling or some other exotic form of pow r erpbnt , sorry. Our "'Car 
Of The Kuture" ? series turns its attention under the flood this morith (page 
53), and the conclusion is* well, kind of anticlimactic. Seems that your next 
car will still run on gas and still be an internal combustion engine. From 
there on* however, things do get exotic. Superchargers, fuel injection, five 
valves per cylinder , 12 cylinders — itll all be there under ihe hood in 2001. 
You can read all about it, though, right now-. , „ . Speaking of things with 
wheels, it h s just about time to come out of winter hibernation and get the 
yard and grounds in shape. Our outdoor power equipment roundup begin- 
ning im page ft) could contain just the item you need to make the job easier 
and more fun. * , * By the way. have you heard about the new gold rush 
taking place out west? Gold mines Lhat were closed up years ago anil 
abandoned as played out are once again yielding tons of gold thanks to new 
chemical technology that makes even low-grade ore fruitful to mine. The 
whole fascinating story begins on page 62; Til next time. 
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THE ONIY TENSION 
YOU FEEL HERE IS IN THE ROPE. 



Whether your notion of 
escape involves a Ski boat, a run- 
about or a bass boat, the new 
Mercury 100 is without a doubt 
the perfect engine, 

BUILT-IN PERFORMANCE 
AND DEPE ND ABILIT Y! 

The four-cylinder in-line 100 is 
truly an engineering marvel With 
astonishing low-end torque, a 
newly designed gearcase and 
larger cavitation plate, it pops up 
skiers, handles corners and planes 



out superbly, Yet it can throttle 
back to a quiet 650-750 rprn for 
an afternoon of trolling, 

In addition, its been specially 
designed to dissipate heat easier 
for long engine life. 

2±2 EQUALS SMOOTH 
OP ERATION. 

The new 100 boasts another 
Merc exclusive: 

"Concept 2+2: 
a feature that 
automatically 



rolls the engine back from 
four to two cylinders when you're 
running at idle speeds. The result 
is cleaner: smoother remarkably 
efficient operation. 

Add the industry^ only 3-year 
limited anticorrosion warranty 
and you can understand why the 
Merc 100 is being heralded as 

the engine that will not 
only live fast, but die 
old. No matter how 
you plan to escape. 




£(iiu- !.- i^riHrabun. J9&B 

Mi-- , ^ouifd* aiBpri. ijcii L t j r Mil* it- A 0i ... a c# CcjTx>n f 
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LETTERS 





Keep On Vannin 

WAS VERY pleaaed 
with vh plli' comments 
on the VW Vanagon 
GL Syncm 4x4 (“PM 
Comparison Teat: Mass 
Transit,” page 71. 

Nov. r 87) t hut as an 
owner of a Syncro ]'d 
like to see all those 
other "asphalt primii- 
donnaa 11 challenged 
in Li croe&HMiintry 
endurance race, 

] p ve driven into 
places where nil the oth- 
ers would have to be 
dropped in by helicopter, 
l^st winter, my Hyncm 
oul maneuvered 4x4 pickups 
in the snow, 

LOUIS MA&YARl 
TWER AS. NM 

All the vans you tested ex- 
cept the Vanagon were 2- 
wheel (I rive. You cum plained 
that "the Vanagon needs 
more horsepower, 51 Why 
didn't you test a 2wd version 
which is more than 300 
pounds lighter — it would 
have been fairer. I recently 
purchased an \S7 Vaimgmi 
camper bsi^e model and find 
that acceleration is more 
than adequate for a vehicle 
weighing almost 3800 
pounds. 

MARKS. HAMMER 
NEW HYDE PARK. NY 



1 was impressed with your 
evaluation of the seven vans 
in the 4 "Mass Transit 15 com- 
parison Lest, but did pick up 
one oversight] The Toyota 
van is also available with 4 
whfH?l drive, contrary’ to your 
statement that the Vanugon 
is “the only van available 
with 4- wheel drive/ 1 

CHARLES D. NICHOLSON 
LACROSSE, WI 

We at Chrysler Motors Corp. 
read your minivan Lest with 
much interest. One item, 
however, floes require some 
clarification: Reference was 
made [page 73) Lo a maxi- 
mum towing capacity of 2750 
pounds for Lhe Dodge Cara- 



van. This is true for Grand 
SE and LBI models equipped 
with 3-Jiter Vh engine. Hut 
with an optional Trailer Tow- 
ing Package for '88, maxi- 
mum towing capacity it? up to 
1000 pounds. 

ll J KALI 1 
SUfk , S-EtOl )Y PROGRAMS 
rhikVsLEB inmiMHCORp. 
HIGHLAND PARK. Ml 

Deep-Six 

The engine in the Jeep Cher- 
okee you tested in “Out- 
doors” r ] >age 2d . -1 an . 'HH I is an 
inline Six, noL a Vd. 

Larky hu e 

HIWVILLE+ Ml) 

Good catch. Boating and 
On tdaors Editor Joe Shorn pa 
must h ave been daydreaming 
about V-shaped hulk. 

Power For 
A Classic 

Back in '65 I built the recre- 
ational 3- point hydroplane 
designed by Alan Scott from 
your (liana (“Hydro Dynam- 
ic / 1 page 144, March p 63), Irt 
marine plywood and mahoga- 
ny and still i n Very good ran* 
ditjon. The problem is my otfl 
Mercury 50-hp short shaft 
which U now reluctant to be 
repaired . New Mere 50s only 
come with long shafts h w hich 
won't work with this boat. 
Can you provide any ideas on 
adapting the boat Intake ih^ 
long shaft? I won't part with 



iVW 

Syixrc gos everywhere. 

my runabout. My grandchil- 
dren have been learning to 
water ski behind it and are 
looking forward to the com- 
i ng season. t;i >w Ak El si M E K 
STERLING hts., mi 

Since the new outboards pack 
more punch, a 35 -hp motor 
might perform Well m your 
vintage boat. A Mere 35 is 
available in short shaft with 
manual -start tiller handle 
and remote ‘Control electric 
start. Mariner has a short - 
shaft 40 -hp model. If you still 
prefer a 50, try consulting a 
boat shop that can advise you 
about set-back plates that are 
based on transom strength, 
boat weight and so on. Wdve 
also got a Mercury Marine 
catalog in the mail to you tu 
help you decide what to do. 
Glad you re keeping the old 
PM -designed boat afloat f 



Rotary Club 

In yaiir "Cur Of The Future" 
cover story in January 
(page 4f*h Lee t score a. 
paid the Chrysler mini* 
van was a il home run' r 
while: the Wsmkel rotary 
engine really "never 
1 clicked/" Let's remem- 
ber that it Volks- 
wagen that introduced 
\$ us to the minivan, and as 
fur the rotary, if you 
consider the develop- 
ment lime com- 
pared to the piston 
engine, you'll have lo agree 
that Mazda has done a terrif- 
ic job. The RS-7 is quite a 
ear. Maybe the rotary la not 
suitable for a bu&, hut it's a 
fine, smooth, reliable engine 
for a sports car that has prov- 
en itself on the track and the 
road, GEORGE F. HooRE 
NAOOUtKKlHES. TX 



One For 
The Books 



Your fiour-to-ceiling book- 
case plans (PM-1008, $&►% 
from Popular Mechanics, 
Box 1014, Radio City Sta- 
tion, New York, N Y 101.013 
were a great help in my de- 
sign for the end wall in an ad- 
dition to my house. I covered 
the 3-in. gap at the ceiling 
with a moldi ng l hat is carried 
around the room fora profes- 
sional appearance, (modified 
the bookcase facing to pro- 
vide a little ornamentation. 

ROBERT EAHEN3FELI) 
EL WOOD GUY, PA 
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Junior Johnson and Terry Labonte. The 1987 Budweiser NASCAR team 



tfaTBpLura £ay{Lpr;»MV rrpsB-^ 





FOR YOU 
WHO WANT 
THE 
BEST. 

Precision workmanship in every detail. Perfectly meted jaws 
end cutters. Fine, high polish finish. CHANMELLOCK BLUE., 
plastic comfort grips. Quality that wilt give you top performance 
year after year. CHANNELLOCK. 




i 1988 CHANNELLOCK, INC * Meatfville. PA 16335 * Send for free catalog 
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TIME MACHINE 




Economic 
Engineering 

With the i in ilia trial revolu- 
tion Lih full swing. uE nh 
w tL 4 1 urn 1 1 tg ti ^ Lhe nu i ve ment 
nt gumb in n\i frWTOiiHLnglY 
glolial economy. Our cover 
showed a paddle wheeler 
churning the Mississippi in I- 
jimital lua complex lock, con- 
sidered a pintmcle uf party 
h century engineering. 
An inside article described 
t hi- nitftuniJ i iiii 4 construe! ion 
required in building the 3 H 
locks of i ho Pmmrnp Canal, 
whm 1 nwtal-tfhmptit] tider- 
m loos were idten meusured 
improving ts^mpcrt tech hi frart 1 1 ms uf an inch. 



lofoncj the 
rniMtcwy's n^w 
eye ir% The iky. 



Early Birds 

Ah trial immnniHtwnre wjistTl 
ril 3 F new. Nino* 
tcenlh-century warriors hud 
i i i active i j i h [ l 3 n- ad van l ugi l a i if 
balioi ■ li'bu nu - uhsi ‘nut if in. 
Hut military scientists on the 
eve of World War I proved 
that fvemi could ho arnim- 
I dished without exjmsing the 
observer to hostile Hit by us 
mg the newly dt?ve taped 
^mckel camera/' The device 
was launched freim a portable 
track anti Lhe shutter auto- 
mat really t riggered when the 
mckel flamed nut. A parity 
chute relumed the camera to 
ground operators. 



ss®i 



Age Of 
Streamlining 

In the panoply of pufit-art 
deco ajlifnct* resides the 
Kemling Railway's famed 
si hi n I ess -steel tzuiil-bun si n>r 
Icicumotive, as sleek as later 
diittpL*. But herift&th its rak- 
ish cowling chugged a fairly 
standard steam engine of the 
Why the metal 
sheathing? Reading officials 
claimed the stainless si t-H re* 
polled s uni and cinders* ;i 
practical confide ratiun to re 
fluce cleaning time and ax* 
fN-ri-e. Ihil the engine also 
made a statement about 
Steaming Into the future. 1 tl- S r Is i 111 I List Hal * ies I g M . 



Bulletproof 

With the growth or 20 th cen- 
tury jfioebety came UDth et ntie 
ry problems — like gangland 
warfare. i hie chtii puny decid- 
ed tn light hack with an inno- 
vative bulletproof vehicle. 
Uutside cladding absorbed 
bullets. Lijin ports pocked the 

Oeirgnmg For our _ . 
urban security. 



vehicles os ten nr. And thi- 
insidc wna divided into throe 
i mpn ■ l 1 . i ia 1 1 1 i- ph i in) 11 l]FT - 1 111 t|fl ■ 

Tgtnp it off, designers incor- 
poralod li h t-r inning tower. ,a 
when* a guard with a ma- 
chine gun could until JllifJ . 



p »i 



Anchors Aweigh 

A recreation explosion was 
rocking America a quarter- 
century ago. ignited by n m- 
hust peacetjnieerimnmy. PM 
kept in step with another 
spmal hooting seel in n in l he 
niMgaidiu/s I nng histoiy uf 
niarine -!T?latw I edi u uial. 

Thi i fric us this time w m on 
family enjoyiueiit and high 
I w 1 rU i rn isitilv, w It h articles 
on water toys and drug 
btjiite. All thi^ diveiv^ means 
of taking iei the water, in- 
cluding the autonomi'us ski 
mw pictured, Were prestrif- 

od to a fun-seeking rtufler- 

ship. On the go- fast side, PM 



Space Sleuths 

'I "I i p n tee ft tr > \ m ce was tin ai u 1 
America wgts plnying catch- 
u[i. The Soviets had loftwl a 
seritv of JCravHift natpUltKi 
while the l\S. perfected 
Project Mnrcury — and sH ita 

Mights on the Mphiii. Engi- 
neers IhI by LkinakN- KiL- 
chit* i^f Hendix t’orp. wtiv 
helping decipher Soviet 
spare feats W r itSl the hclf^ of 
L'emputei' itiisiJyaia oi Soviet 
launches. Hi^ predict in ri? 
T fhr Soviet l;nii(in wouk! one 
■ lay lu^emhlc inlerplstiH'lsiry 
probes at spare stations fhosi- 
i iuiicd in orbit, 

Sound jibu^fblc? FT4 



presented ^tJoldcn Thing." u 
mr ji : I i fu-d ( I rag boat cu p;sb I l j u l' 
on -the- water 
speed bursts siir- J| 
Fussing ISO rnph. 



SS^s 



Gculng wet. 



50 YEARS AGO: March 1918 
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Chevy’s new 4x4 is off to a flying start. 




Four Wheeler magazine has named 
Chevy's new full-size 4x4 the 1988 Four 
Wheeler of the Year. 

Not because our big new 4x4 won its 
class at the Off-Road World Championships* 
Or because it's the first all-new full-size 
4x4 pickup introduced in this decade. But 
because the editors of Four Wheeler drove 
it. And loved it. 

You can test drive that same Four 
Wheeler of the Year at your Chevy dealer s. 

Do it and you'll feel the winning edge 
in power from a fuel- injected Vortec V6 with 
15 more standard half-ton horsepower than 
Ford. Feel the precision of the standard 
5-speed manual transmission with overdrive. 
Feel the ease of shifting on-the-fly with 
Insta-Trac that’s also standard. Feel the smooth 
ride of the double A-arm independent front 
suspension system. 

Test drive a new Chevy full-size 4x4 
pickup and you'll fee! quality built to last. 
Quality built to win. 

"Hjrr-mmljfmJ 4x4 winmrcd bv CM Rutund ourkErd wish rcquntd utfly rCfuFpmc^E 



gu*L'^ Wi , ,i 

b** K mfi 1lR tefHH Mmt 

. :ir-jiiiirj F ii hi Irm iuiiium *.* 

Bast-bactoKi Chews fwr • ■ &QA.Gl> nw* t 
trim warranty protection ana i. d> IQQ ifjb mitab 
□t tM3dv-rui1-miUMQ.ti p^nlfrction Solid prool nt v >b 
Uglily 6 slu 1( mb ttvtry rip-/.- Cntw tulA-aiJt 4«4 
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ELECTRONICS 






BY STEPHEN A. BOOTH 



N THIS 
REALM of 
electronic^ 
it Horneti tries see mi* 

Id mi 3 that bunL!]^ 
n quart z-regulated 
minute goes by be- 
fore today's izinova- 
tirm is yesterday's 
news. Lot Cum [wi- 
ny A announce 
riomelhing new an ri 
it's even-money 
that Company B 
will up the ante — if 
rot trump the lead 
altogether. Why 
only last month, 
this L'olumn report- 
ed on the now and 
affordable hnme 
videophones by 
Mitsubishi and 
Sony (“Electron- 
lea/ page 50 h Feb. 

'8HK Those phones, 
you"] l recall p can 
transmit anti re- 
ceive black-and- 
white still pictures over a 
conventional voice line. You. 
might have guessed that liv- 
ing color would come next 
— and you’d be right. Sanyo, 
in Japan, has, in fact, demon- 
strated a videophone system 
capable of rendering color 
Images. Had you guessed cul- 
or anti motion weren't far off 
you'd be right on the money, 
too. An Irvine, California- 
has^fl firm hax developed 



j u*i t s uch a bid t er mn usetrap. 

The company is called U ni- 
vorsal Video Communica- 
tions Corp. and it calls its 
product the U.V. Communi- 
cator, No, you can't go out 
and buy one now. Fact ls ¥ 
you'd need two to have a col- 
orful, moving conversation, 
and each U.V.C. coats about 
$15,000 today r That kind of 
money warrants Fortune 500 
companies for customers t 



World Series Files FHmless Photos 

trig newspaper's lirst editton 



T HE TWO photos repro- 
duced here, taken m Min- 
neapolis at the second game 
of Jest tail's World Senes, are 
Ifte first color pictures of a 
news event to appear in a 
U S. publication using an 
electronic magnetic disc 
camera instead of conven- 
tional film. The images ran on 
page one ol US4 Todays Oc- 
tober 19, 1987 edition, and 
were made with Canon's Slid 
Video System— (hen trans- 
mitted 10 I he paper's news- 
room via telephone lines. 
This helped pictures from the 
night game make the mom- 



deadline. 



"V>.: . 



KttS" 



but if you do have the where- 
withal you'd better place an 
order fast: The manufacturer 
says production will be limit- 
ed to about *jO p OTO units this 
year. And while you're or- 
dering you’d better get the 
phone company to install a 
few extra lines for you, be- 
cause the U.V.C. needs at 
least two to work and four for 
top performance. 

Buw r does the U.V. Com- 
municator work? 

You can't tell from the out- 
side, which shows not much 
more than u telephone, plus u 
videocamera perched atop a 
monitor. ICh the “black box" 
upon which the monitor 
perched that holds the 
ewer. 

As you might recall, 
there isn't a lot of band- 
width iu a voice line to ac- 
commodate b&w stills, 
let alone color motion 
video pirns audio- With 
the U.V r C., one line is 
dedicated to audio, and 
the other line or lines 
(up to three \ carry the 
video. Because up to 85 per 



cent of a motion pic- 
ture is stationary, 
and thus redun- 
dant, the U.V.C. 
system only trans- 
mits the 15 percent 
that is in motion. 
Computer-generat- 
ed frames fib out 
the rest. As for the 
motion port of the 
picture, the real- 
time ^poed of the 
movements de- 
pends on the num- 
ber of lines used to 
transmit the video. 
The more lines, the 
more lifelike the 
movements BuL 
even with a single 
phone line for vid- 
eo, computer-gen- 
erated frames pro- 
vide the viewers 
with a perception of 
smooth motion. 
Stay tuned for more 
on the U.V.C. and 
similar systems certain to 
emerge? 

Man Bites Dog 

Given the look-alike putty 
cnlor of their products, it 
seems most computer mak- 
ers have swallowed whole- 
sale Henry Ford's dictum 
that “you can have it in any 
{Plftrw I urn tf> mfK 1* J 



Paint It black? No need to. n 
Delta com patera come that way. 



Reach Out And Touch . . . . 
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Close your eyes and imagine the most flavorful picture you can. 

Now, think “Merit" Congratulations! You’ve created the perfect Merit ad. 
Because flavor is what Merit is all about Merit Enriched Flavor* delivers 
real smoking satisfaction with even less tar than leading lights. 

So thanks for your help. You created the perfect image for Merit 
And you saved us a bundle on expensive photography. 

Enriched Flavorj* low tar. \ J A solution with Merit. 




MERIT 



Filter 




« Plvil.p Mcirii Tpc Kiwi 



SURGEON GENERAL’S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



Kings: 8 mg "iar," DJ mg nie&Tine av.per ciga retie by flC method 



ELECTRONICS 



AUTO 

AMERICA' 



PIONEER INTRODUCES THE MOST 
BEAUTIFUL STEREOS EVER DESIGNED 
FOR THE AMERICAN AUTOMOBILE. 

Let s face It, you probably didn’t 
buy your American car because 
you loved the stereo that came 
with it 

Which left you with only two 
choices Either put up with that 
dashboard eyesore, or replace it 
with another unit that stuck out 
like a sore thumb It was enough 
to drive you crazy 

That's why Pioneer proudly 
introduces their newest concept 
in car stereos-Auto America™ 

Their sleek, futuristic styling 
and high-tech controls fit right 
in with today s American dash- 
boards And thanks to Pioneers 
exclusive shaftless design, 
shorter mounting depth, and 
flush edge-lo-edge fit, they wont 
stick out of your dosh-or even 
worsen leave a hole in it. 

As for the music they make, 
they're pure Pioneer, so you know 
you're getting the most beautiful 
sound on the road 

Auto America by Pioneer. The 
first car stereos you'll be proud to 
put in your American dash 

dD PIONEER 



Auto AJTwtca wmavaiatti: KMO&a KMOtteh** 

KflLHtsb Kfi-4giD,mKHtf -44]IO^lctLfi?teiE^ Ophsnfll 
[praphlc equalizer iiDGkinq Nr?s sLsa n«ilc&le 
G. 1&&0 fttmw Etwlrfinln (tfSAj ttK^ LVTQ &WCh. C* 







New, flat motor the size of a Hair-daHar leu 
San yo build casiette-s izt portable*. 



color so long it's black.” Well , some- 
one has finally broken the color line in 
ih plain vanilla” computers by offering 
machines that, actually are black. 

The cjosmeLl tally unique conq niters 
hsii] from Delta Computer Corp M Mans- 
field, Massa chu setts, andi travel collec- 
tively ns the Delttignld line. They're 
quite attractive: The 2-tone charcoal 
black chadeift is accented by soil gray 
am] gold pinstriping. 

Of course, you don't buy a computer 
|ust for good looks. This I&M-eompfttl- 
blc line offers all the features you’d ex- 
port to find in other PC-clones, an d of- 
fers a range of price/performance 
options. This begin* with the basic Elite 
hi £1195, carries through on the Pres- 
tige ($19951 all the way to the top-of-the- 
line Premier at $4995. 

Slim And Trim 

It isn't often that we get to talk about 
the mechanical aspects <if a consumer 
electronics product, but the motor in 
Ha nyo's I i ne o FSj h> rt s ter head | di one ste- 
reos warrants comment because it en- 
ables the company to manufacture por- 
tables that Lire no bigger than a typical 
cassette case. 

The new motor, which handles the 
tape transport functions, is about the 
si^e uf a half-dollar coin, Sanyo uses a 
fiat-coil winding design that nets a 
(low nailed motor with mi loss in perfor- 
mance ur efficiency. More remarkable 




' Trite JJIgcnt ' ’ steering wh«J r from Rlnspwd 
and BKaupunkt. controls car itereo. phone. 



still, the flat-coil motor takes its power 
from a new, rechargeable NiCd cell that 
provides up to 16 hours of juice. The AC 
adapter that comes with the Sportsters 
lets you use household current to power 
the players — while at the same time re- 
charging the built-in battery. 




Steer- By- Wire 

Actually, the intelligent steering wheel 
from Blaupunkt lets you operate some 
of the company's car stereos and car 
telephones by wireless, infrared remote 
control. As such, it’s just the thing you 
want while you're hanging Gs on a 
mountain road to the accompaniment of 
Mozart or Motown, 

The smart wheel ($395) is the result of 
a joint venture between B)aupunkt p of 
car stereo fame, and Hinspeed, a Swiss 
company best known for equipping 
Poi^hea and other hot cars with new 
identities — including interior, body and 
engine. The new wheel, based on an 
Italian -mad c Munir ■ design, has a 24- 
butlon control pod to uperatc the vari- 
ous functions of ttlaupunkt aulosound 
radiocag&ettes, CD players and cellular 
mobile radiotelephones. 




BaReiy-powered portable transmitter refs 
phOIogi file fllrFifeU phalas by phortc. 



Loose Canon 

The new technology of film less. elec- 
tromc ^till video cameras ha* already 
freed news photographer?: from the 
darkroom, Now, a portable, battery 
powered telephone transmitter from 
Canon wi{] help them get their pictures 
to the paper on deadline without ever 
having to enter the newsroom. 

Canon's RT-fill still video transmit- 
ter ($12,000) lets ihtr photog file his 
magnetic-disc pictures from any tele- 
phone, anywhere. It weighs about 8 
pounds and semis a color photo in 3 Vs? 
minutes — VA minutes fur black amt 
white. 

The photographer can see the i mages 
as they're being transmitted, thanks to 
the KT-fill's built-in TV screen. It ei- 
ther connects to the phone by a modular 
jack r or to the phone's mouthpiece 
through an acoustic coupler. How's that 
for talking pictures? M 
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FREEWHEELING 



BY TONY SWAN 



Tokyo '87: A Feast For Technovores 





VER THE i!uu^ of 
the lust decudi_\ L Ji€ j 
Tokyo Mi -i nr Show's 
miNd-huggling iirruy nfnm- 
cept cars and faiituny engines 
ha;- become uts event pm seri- 
i iiis -fj irl i ia- was e he r ctu t m , 

The show's 27th renewal* 
continued l hi.- tradition. 

Si noteworthy creations: 
■Tf i VOX A— TbnuRfc thry 
w t j Fi' i’N i ihl 1 r vat ive, *y i 'la V 
cmicept tarn had lot ^ of sub- 
tle mini Sci FI* such W ll tur- 
hiiif 2 sc; iter. 

Bill thi? piflw rfr fwiaftrn/v 
u as I he EX V-T l , whiw prim- 
|nmeiits read like a s|k'C 
riheet for the nest riots ilu: 
t-L induct lv s 1 ceramic antennae 
and wimliiH defnggeiiF, po- 
Jiui?.eil ciyslul ditlu|i> with 
light 'intensity enough radar 
cruise FiKitml, active air s us- 
i • Ik '1 '1 JVinif Iwts. j , I ] I - 
time -Iwd with t h-cmiit-wu- 
plt-d limited *li|i, mit- mint if 
tract ion cutitml. A US, tire 

pressure warning, ; L] m I n I 
earn valve ah 3 min lieu \X 

■ NISSAN — Thtfl'i- Wci'e 

hi von Nissan rimecpi ears, 
including an uiwlate on the 
Mil 14 ^|N»rt> ear. 

Hut l! Wm NisMiiiV run 
i'i ■ f kL i m ifltti Jtf 1 hat fi in.-ti *U I the 
next century. Mixed in with 
familiar him I ware Wu> a re 
ramie turbo with a. jilnrtle 
compresilqn impeller rum 
ning in hull hearings. Valve* 

■ in thip engine were ceram h 
ami the 2-ling |iisi«ni 
were eumim^^iipii 
variable. 









SiHbaru s EDlorTur Jo-Car wai one &f several jiutornDtivp fashion stjurmpnis at The show. 



■M A Z 1 Wk— The rt ;i v he re 
wib. I he MX d L a modular 
ear tllal t-tulld liecEurie either 
a coupe ► roadster or bare 
banes rmuihnuL. 

■M MS! mslIt-Twi new 
pmdurtum cm* — Gabint 

Siwd, 4 wsL 2.i i- liter dnlic Ni- 
val ve tnter+ENikifl turbo 
Knurl and Mirage H.tt- liter 
dnhu Hi- valve Intern mlpd 
turbo Emir)— stole Lhe show 
■ SI 11 Al£l You expect 

other- world E mess from Su- 
hnnit delivered hen- by Lhe 
Vt'il 1 Eslrcmu. Includ- 
ed in l his H-t range. 



slightly bulbous I -door Was a 
new enntlmmujiK variable 
t tiLTisiii i taif m l c 1 VT ) T f all- 
tiiiit! 1 -wheel diive With mii- 
tiimnusly variahJe ErniiCreaj 
tunjue sjilii ami 4wf r 
IMmskm was et^tn^preurm 
lie. the vmiiihli^tissiai steer- 
mid was elect rie mo h.vdnuihe 
imrnjih and hn^king was 
AES. 

Pnwvr cun ie from a 2-1 - 
v a I Ve Intern h dei 1 t\ori-tu rlis h 
vemi Ms of thi? Suhsiru 2 T-li- 
ler flat Six, 

And the rv w:is much rnuix-: 
DjMhal^u'hi TA X-sn, a 2-seat 



mini -midi with n l.N-lili-r 
lu tn cimi 2-l-vaJvi- turbo Vb. 
Same tiny urban *porUrtora 
from Suzuki. A |MH]s-t«]p 2 
'iMt A TV from Istu.u 
But amid all Lheterhni i-ex- 
cuss . Elrindu trade /hr case 
fur powertralti s^u fieri ority, 
SiuTMiinrlerl by an amuula 
»if dn-am uars^ Honda 
showed only production tin id- 
ols — punctuated by Kormtilti 
line cars and engines. 

Hy Tokyo Motor Show 
urn lards the message 
subtle. But well Iho no one 
miwd it T fm 



liUZU ) 

mid-englnt 
COAlll: 
century A TV 



Sii£uhJ i RS-3 packs motorcycre punch In a Dlte s*ze iireet tiger. 



tfr 



POPULAR MECHANICS * V 1 W( H ■ - . 











MARCH 1988 




uw*e* ioma 



UPPER 

TORSO 

COUPLER 



EXPANSION 

RING 



LOWER 

TORSO 

COUPLER 



NASA Tailors An Off-The-Rack Spacesuit 



CROSS SECTION 
OF RINGS 



n Asrowrcr 

SEAL 

EKWMSON 

IflNG 



tOLPLtS 



Two expansion ring* art shown Jn above lllurtratlon. Astronaut 
*nten upp€*r fono section of HiU through opening in buck. A 
backpack [hat houses life-suppon And communications equip 
merit cl «es off the opening The rings slsim upward at an angle 
of about 50" loaf row for backpack opening. At left, cross section 
shows coupling mechanism and matching geometry of rings. 



fiUi.n rtfiicuk 1 



A'.vjrtc.irn Oiffifiy I Fopr 
LcHilfiturtir , 1 Wrtf Fillori Nftk Nn hob 



MOFFETT FIELD, CA 

ASA has always 
wanted Lr get more 
mileage out of its eus- 
to m-dcsigncd , nonreusahle 
spatesuiU because they cost 
hundreds of thousands of do] - 
Ur a apiece. 

The solution? Hubert C. 
Vykukal of NASA's Ames 
Research Center ha? invent 
ed it hard spacesuit with an 
adjustable-length torso por- 
tion. permitting different- 
sused astronauts la use the 
same suit. According tn the 
inventor, one suit can accom- 
modate anyone from afi-ft. 2- 
in. Mi-pouml woman to a 
man taller than G ft. 

Depending un an astro- 
naut's ?iate h one or more ex- 
pansion rings can be coupled 
between the upper and lower 
portion of the suit. For the 
smallest siae^ the two main 
sections can be connected di- 
rectly by fitting the? coupler 
of the upper torso section 
over the eorreaponding cou- 
pler on the lower section. 

The rings themselves have 
the same coupler arrange- 
ment on their upper mid low - 
er edges. That Ls. the two fac- 
ing surfaces of each mating 
pair have matching grooves. 
To hold them together + a 
flexible cable or wire is in- 
soiled. Elastomeric padding 
between the rings and cou- 
plers form a pressure-aides I 
hermetic seal* The rings 
slant upward and forward tn 
accommodate an owning 
through w hich the iirfrorcaut 
enters the suit. 

The entire suit, which is 
machined out of aluminum^ 
weighs approximately Ittii 
pounds. This same design is 
also suitable for deep-sea 
(living. Softs? r versions, 
which could be used in indus- 
irial-hiuuuri cleanup work 
are also feasible. 
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ABS braking, computerized suspension and 
So does the ride of your life. 

Few cars on the road come as well equipped for the sheer jov of driving, 'lake it for 1 he ride 

to handle a demanding driver’s needs like of your life. 

this one. The Thunder bird 'llirbo Coupe. Its G-Year.mO00-MUe Powertrain Warranty. 

power. Its poise. The strength and intelligence Covers major powertrain components for 

of its design. All add up to a world class g years/60,000 miles. Restrictions and deduct- 

Hutomi ihi le I hat "s won pra ise from critics t he ible apply Also, participating dealers back 

world over. I hunderbird Turbo Coupe. Take it their customer- paid work with a free Lifetime 



Hlli klr up-tu^elhrr ivd can save lives. 




i 



intercooler! turbocharger all come standard. 



Service Guarantee, good for as long as you 
own your vehicle. Ask to see these limited 
warranties when you visit your Ford Dealer 

Ford. Best-built American cars. ..seven 
years running. 

Based on an average of owner-reported 
problems in a series of surveys of ‘B1- B7 



models designed and built in North America. 
At Ford, ’'Quality is lob 1" 



Ford Thunderbird 
Turbo Coupe. 



Ha vo von driven a Ford., .lately? / 





UPDATE 



Silicon 
Blood Chip 



Chip monitor! blood inn*. 



ovtf noitl« heap F-1S iMTD land an damaged aJnirPp ai than a* l 250 ft. 




High-Maneuverability F-15 



TYNE, ENGLAND 
—Blood diverted from a pa- 
tient, V unri d tiring surgery 
passes through this Liny as- 
sembly. Inside,, a silicon chip 
reacts electrically with ions 
in blood and sends signals to a 
computer monitor, giving an- 
aesthetists a look at sudden 
changes in blood chemistry. 



ST. LOUIS, MO 
—Labeled S/MTD (for Short 
Takeoff and Landing and Ma- 
neuvering Technology Item- 
onstratnrb this fighter b de- 
signed to operate from 
bombed-out runways with- 
out sacrificing performance. 



Aided by Venetian .-blind -I ike 
v unes above and below the 
nozzles, the plane's engines 
will be able to reverse thrust 
to sharply reduce speed, en- 
hancing maneuverability and 
short-takeoff attiibutou 
The plane also features a 



computer-coupled radar sys- 
tem that analyzes potential 
landing sites nn a cratered 
runway. 

The 1-year test program is 
aimed at ihe development of 
technologies fur the next' 
generation F-lh Eagle ami 
the Advanced Technology 
Fighter. 




TOreX/Poseklon will take neaF-putar wirit a* an aiUUud* high enough W minimi?* alJTinsptierlc drag. 

Mapping Oceans From Space 



PASADENA, CA 
— ' The closest look yet at ihe 
shape of the sea will come 
from 830 miles above Earth. 
The joint U.S. -French satel- 
lite TOPEX. 1 Poseidon is 
now scheduled tor a 1991 
launch on the European 
Space Agency’s Ariane 
rocket 

On board, a NASA radar 



altimeter will bounce signals 
off the oceans surface The 
variations in sea -level height 
indicate currents, eddies and 
ol her components of ocean 
circulation, as well as sea- 
floor features. 

Pinpoint accuracy dislin- 
guishes TOPEX/Poseidon 
from previous sea-mapping 
satellite missions. The altim- 



eler will operate at two fre- 
quencies to counter interfer- 
ence from electrons in the 
ionosphere. A laser/radio 
tracking system will locate 
the satellite's distance From 
Earth with a margin of error ol 
only 5 in And a microwave 
radiometer will oa leu I ate radi- 
ation emitted by water vapor 
and correct errors ihe vapor 
induces in ihe altimeter. 

TOP EX Poseidon effort 



will help answer questions 
about El Nino. Ihe capri- 
cious periodic warming ol 
the Pacific Ocean. Another 
focus will be how currants 
influence ihe ocean’s ab- 
aorpl Ion of atmospheric car- 
bon dioxide. Mission data 
will also contribute to 
weather and climate predic- 
tion, and lo the engineering 
ol off-shore oil rigs and 
coastal powerplants- 
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Designed 

without the coil, or the hisssss! 

The new Cobra cordless phones 
are unlike anything you've seen or 
heard before. 

With sleek Eu ropean styles and 
colors Plus curved, comfortable 
handsets. 

And terrific features. Like digital 
security coding and exclusive 
Clear Call Circuitry, tor maximum 
performance and clear voice 
reproduction 

Pius lots of exclusive new 
user-friendly features. Like a hold 
button that's access ibie from the 
handset or base, A 3-posit ion 
volume control to amplify ca//ers 
yorces. And Cobra's great room 
monnor feature 
Look for Cobra's great line of 
stylish cotdfcss phones. Plus 
Cobra s beautiful new corded 
phones and answering systems. 
For the dealer nearest you. dial 
1-dOO-COdRA 22 
See the Cobras people love to 
handle 

< 5 < 3 b ^ 




OVNASCM CORPORATION 
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F tech 

UPDATE 



Space Station 
Underway 

HUNTSVILLE, A L 
— N A 14 A ^out nflcl - wi nncr 
Bueing AerosqMitt ha* cm* 
harked im the task of design- 
ing 4md building i In- Space 
Slid inn LahunUnry and KmB- 
itutmn mutinies, Hut now, 
visitors to the Marshal 
Space Plight Center can get 
a glimpse of mid- HUH)* spuce 



This MOTR unit can track 10 targets limuUaneotisly. 

Multitarget Test Radar 



WHITE SANDS, NM 
—This radar system, the 
first uf il> kind, comhiiies h 
new e led it mica] ly ftoired 
phasedwray antenna K a 
high* [mwer transmitter uml 

a I if fe rise I >c] m lii rn* 1 1 1 -e al i - 
ln-r minicomputer.. 

Called Multifile Object 
Track ii ig Rn< iar ( M f >T R h 



"Smart" temperature control. 



the equipment may heef up 
iristrii mentation at test- 
range facilities. RCA A urn- 
space snys its Mt >TR .h can lu- 
cate several targets at tince 
more accurately than the 
combination of existing 
single-target radars. The 
technology has implications 
for battleship defense. 

Steady Cool 

WORTHING. ENGLAND 
— Temperature control dur- 
ing manufacturing is essr-n- 
tiaJ Tor gumfe Eis diverge as 
steel, prncessdl food, semi- 
conductors and false teeth, 

I Eurothertn Ltd- says its 
5 temperature cuntmllcrs 
;■ eliminate ;i major manufuc- 
r ± luring headache — mainiain- 
i ng l he tempera! li re after the 
process has been modified, A 
microelectronic adaptive 
4 tuner feeds back on the com 
* trnUertoensuntCiinthil. The 
r ie vi ce may remov e research- 
to- product ion hurdles. 



in i!iumetei\ At one end of the 
mockiip in (he life science 
area is a 1 rH-meter centrifuge 
Mini storage racks for plants 
and animals, Jn space, this 
will create uilifidal gravity 
for animal habitat and plant 
experiments, 

A t the front end of the hab- 
itat ion module are quarters 
Tor up tu eight astronauts. 
i Then* i> als* i a heal E h man iUn 
| nance facility to let the crew 
J mon it nr vital signs and take 
* X-rays and hlnnd samples, 
Still under pre|tiiniLjfin are 
n lockups of the Stations lo- 
gistics module" and intercon- 
necting nodes. 



Robotic Lineman 



isfe in hit Iruc k r a Tr leopu raior repairs line lay remote control 

PHILADELPHIA, PA-TOMCAT (Tsleoperater tor Opera * 
lions, Maintenance and Construction Using Advanced 
Technology) is designed io lakethe danger out ol overhead 
transmission line repair. 

Wielding a manipulate r arm similar lo those used m Shut- 
lie missions, TOMCAT ts guided with a video camera by an 
Operalcw in a truck. The mam pula tor has the same degree of 
freedom as a h u man hamj.plus conti n uo us 360" wrist rota- 
hon. Once led through an operation, the manipulator re- 
peats movements forward or backward, 

Designed by Kraft Oceanic Systems to operate unde wa- 
ter, the manipulator can also work sn water-filled manholes 
and other wet environments. 

Utilities have already lested prototype TQMCATs, 
changing insulation on Irve high- voltage lines and cleaning 
transformers in nuclear plants. 



Employer (Sulk mst Spare Station i mobile workbench. 

life. Kull -scale mockups ^]- and its engineering aidfe. 
rej nly exist U u l crcnv- n u ■ mhp i ' 

[raining, raj ie rations support 



Ruth cylindrical modules 
are about 44 ft . lung and L4 ft. 
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PERFORMANCE 
STRIKES- 



°M§obr a 



stem cmpvrs 



...and even 
the trailer 
is standardl 



To Bayliner. com- 
plete means a fully- 
equipped beat, perform- 
ance-matched engine and 
custom-fitted trailer... all 
at one truly affordable 
price. 

The 1750 Capri Bow- 
rider is one of nineteen Bayliner Total 
Value Packages for 1988; it delivers 
lively, economical performance, great 
looks and a boat load of features, like 
AM/FM cassette stereo, complete can- 
vas, custom swim platform and deluxe 
appointments throughout. The durabil- 
ity. serviceability and corrosion protec- 
tion of CMC Cobra' stem drive power 
is standard. 

And yes. even the irailer is in- 
cluded. 

Bayliner pioneered the idea of com- 



J 7 S 0 Capri Bowlder 

pfete, affordable boating outfits.. .and for 
1999 we offer no fewer than nine of them 
at less than $10,000 ' . All built with the 
kind of quality that has made Bayliner the 
hands-down value leader.. .and the world's 
largest boatbuilder. 

With Bayliner. it’s easier than ever to 
get into the tun of boating. And a big part 
ol the Tun is knowing you've bought the 
best. 

Your Bayliner dealer has the details. 
Find him in the yellow pages, or write for 
the name of the dealer nearest you. 



'Mar-ufacSufar 5 suggested special pr£ seasu-n 
1 participa 

ifeighi opnons nnd p fee charges extra. 



m fftiflci 31 [ 
Aefuai prices wt a 



itcipahng Bayliner tfeaJers 
' ir TafcflS registration, 



* fleater 



Prices may change wilhgul ngtice. 



Yes, .'d like ID knew iriore sduuI Capri value lot vm 
rush me rhe name of my nearesi Bayliner dealer 



pl®5£ 



L 



Biyiinf r Mima* Eorp&ralio n 

M Sen 2mt. Depl 03BM. Scaflh: WA WH 
A Gnjrswick Company 
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UPDATE 



World's Tiniest Transistors 




Testing apparatus dwarfs chip (left | 
that contain* ulfratiny transistor? 

jrit?ovcf. enlarged lO,QOOtlm«. 



VORKTOWN HTS. t NY 
— Trarksfotors can't get much 
smaller i ban these, a tenth of 
n micron wide — lfMW* times 
thinner than a human hair. 
The IBM m^nruh group that 
marie I hem had In operate 
them in liquid nitrogen, -4j2fV 
F p Realise at room tcmjierH- 
tun- the voltages Tallied in 
switch the transistors would 
fry them. Yet the signal the 
transistors sent was the moat 
ptiweiTul ever rneiisiired for 
devices, their riisc?. 

The elect mm beam lithog- 



raphy equipment that carved 
the transistors" features is 
capable of even finer work 
—electrical conductor lines 
V^th of a miemn wide. Logie 
chips made e ntirely nf 1 /^th- 
micnm devices would oper- 
ate at speeds \{} times faster 
than today’s best chip a. Ac- 
cording to IBM, such fH^rfor- 
trliincL 1 Would enable muin- 
frame applications like 
weather forecasting and. eon 
Limjous tqweeh recognition pi 
run on machines no higgor 
tlmn peruana! coni patera. 



Busting Beach Defenses 

EGL1N AFB, FL — When ihe U.S. Marines hit the beach in an 
amphibious assault, one of their biggesl fie ad aches is clearing 
enemy mines — a nerve-wracking process that makes gaining 
ground a game oi inches. 

Alt that is about to change with, the introduction oi FMCs 
Catapult-Launched Fuel- Air Explosive (CATFAE) system 
The head ol the concept is a 21 -cell rocket pod that fits snugly 
into the troop compartment of the Marines' AAV7A1 amphibi- 
ous assault vehicle. The rocket itself is a Honeywell develop- 
ment Its detonation in the minefield creates a tremendous 
level of overpressure that sets of I or neutralizes both antitank 
and anhpersonnel mines. 

The CATFAE rounds carried by each vehicle can clear a 

swath 20 yards wide * 300 yards long And once the Marines 
have landed, CATFAE can be pul to use clearing inland mine- 
fields. The System IS currently undergoing field trials. 



V V 




Launched from well offshore. CATFAE can breach a minefield 
In Ihi than m Mjjgflj. 




X-rays tan 1 pierce Our atmosphere. so AXAF wA f| work 320 mll« up. 

Detecting X-Rays From Space 

HIINTSVIIJ-E. AL 
—Sometime En the mid- 
this 15 tun ubserva- 
tory will go into orbit. This 
year NASA will pick either 
TRW or Lockheed to build 
the vehicle, designator! 

AXAF for Advanced X-ray 
Aittroj ihysira Facility. 

Essentially a K>li. * r dJ- 

Mixing Beams 

PRINCETON, N-l 
— Cunt * imizet I nemici mduc- 
tor materials Lire possible 
with molecular ‘beam epi- 
taxy apparatus, Inside, sepa- 
ra.it* Furnaces vaporize atoms 
of gallium, muonic, alumi- 
num and the additives that 
boost electron ctmd me tkin. 

Each furnace generates its 
own molecular beam. The 
beams all focus on a sub- 
strate arid deposit semicon- 
ducting material in layers 
only a few atoms thick. By 
adjusting shultora in front of 
each furnace, rt^earthern 
can concoct ^emiconducLors 
fur different applications. It 
has already yielded gallium 
arsenide transistors compat- 
ible With silicon chips. 



FI . cylinder, AXAF will prob- 
a \ Ay go li p on the Space Shut - 
tie. Mi mira at one end will he 
;ingJ o rl so that X- rays ski | > off 
1 hem i inti li it fun r i mngmg tl e- 
iertors at the other end, 
AXAF will help answer 
quest Iona about black holes, 
quasars and the birth of the 
universe. 




Molecular -Lwiirri epitaxy for 

mixing semiconductors. 
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UPDATE 



Comet 



TECH 



Penetrator 



ALBURQUERQUE. NM 
— Th is i jm Lm mem-laden 

missile will fire by remote 
control from NASA 1 * liti- 
manned Comet Rendezvous 
Asteroid Flyby (CRAP) 

Kpacecraft, trchpduled fnr 
launch in 199ft, The 5-ft.-lang 
titanium Comet Pienetrator- 
I^ndtr is designed to hit at 
DO mpb and plunge 3 fL into 
the cornet^ icy core. 

Jutting from the Penctnu 
tor'ti side is a tooth that will 
scrape off some comet ice and 
guide the sample into a Lhim- 
blc-@ized container. There r a 
miniature heater will melt 
the ice, mimicking thi a Sum** 
action. Scientists will thus 
have a dose look at the chem- 
ical changes that occur as the 
comet swings around the 
Hun. Other instruments will 
analyze the ga-srs that evrjlve 
to clour] the comet as the Hun 
warms it. 

The probe will gi ve insight 
into the origin of comet 
ice — especially whether it 
was made during the forma- Elongated goir-ice design to 
Lion of our solar system, pierce comet even ar bad angJet 



Bradley's Swimming Upgrade 



FOGGING SKIftT M -1 BRADLEY 




ABERDEEN, MD 
—Army engineers have been 
working on an improved no- 
tation system for Lhe contro- 
v t- * i *s ial A1 -2 B r udley I n fun t ry 
Fighting Vehicle: an iiirhag- 
type device to supplement 
the Brail ley's existing 3-ft. 
ft m ti ng e u riai u . I n flat i nn 
tubes will he fittod beneath 



i ho vehicle's protective a.r 
mured skirts, whmi they 
will be filler! in under 4 min- 
utes by :im air blower, i >cws 
can deploy the system with- 
out leaving the safety uf the 
vehicle. It should float the 
personnel carrier high enough 
to allow er ivm-free us*e of the 
vehicle's fort ling skirt- 



Digital Fingerprinting 



WHITE l*LA INS. NY 
— Your ultimate identifier- 
i tion is at the tips of your fin- 
5 gers, but how do you load it 
| into a computer? A system 
^ developed by hi nger matrix, 
g Inc. addresses the problem. 
< An infrared camera ph atu- 
£ graphs uninked fingerprint^ 
£ cutting through grime. The 
£ image is digitally stored. 
71 Software identifies and in- 
dexes the prints based on po- 
sition of the minutiae*— indi- 



vidually unique ends and 
forks in fingerprint ridges. 
The? system has police, 
credit-canl and security ap« 
plications. 




Ye- Now pdlnti Att minutiae (hat 
aid retrieval of computef-itor«J 
fingetpnnt rmages. 



Recycling Shuttle Fuel Tank 



HUNTSVILLE, AL 
— Researchers at the Mar- 
shall Space FI ig ht Center and 
Martin Marietta have been 



exploring other uses tor the 
Space Shuttle's huge exter- 
nal lank, such as conversion 
into a habitation module. 



One alternative involves 
putting the lank into orbit and 
converting rl mloa permanent 
gamma-ray telescope, 
known as GRITS. One flight 
would pul both the Shuttle 



and tank into orbit. The fuel 
would be burned up. leaving 
the housing for the tele- 
scope. The components 

and other support devices 
needed to make the tele- 
scope would be launched 
on a separate flight. 

Upon rendezvous, the 
Shuttle astronauts would 
stnp out some ol the tank's 
internal liftings to allow 
gamma-ray peneiratcon. 
then outfit the lank with a 
waler-mnated.thm-film lens 
package. They'd also have 
to disconnect the tank s liq- 
uid-fuef siphon and battle 
assembly to clear Ihe tele- 
scope s field of view. NASA 
researchers have run 
through these tasks im- 
mersed in Marshall's 40-H.- 
deep Neutral Buoyancy 
Simulator. Jf GRITS proves 
practical. NASA will gel 
more use out ol ns launch 




Instead g| plunging into Ihe Pacini; Ocean. Space Shuttle tank becomes garrena-ray telescope. 



package. 



PE] 



is 
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CAR CLINIC 



BY MORT SCHULTZ 



Treating Smelly A/Cs 




I UK AIK conditioner 
in my Ford Tern- 
Ipo gives (>rf a vile 
odor. The system was de- 
odorized, which did ivn pood. 
Then J replaced the evapora- 
tor. This helped for awhile, 
hut it sure is an expensive 
temporary repair. Is there a 
better way? 

HO WARP StHINELLER 
1 1 EL, IS A V REACH, EL 

tf there is , it s with a brand 
new product that is now 
available th rough Mr. 
Goodwreneh (GMt and Mo- 
totnnaft (Ford) channels, GM 
calls the treatment "Good- 
wrvnch Air Conditioner Sys- 
tem Disinfectant. " Mature raft 
refers to it as "Matonrmft AC. 
Odor Treatment Kit "The de- 
veloper of the product, A lade 
Corp. of Norwalk, Connecti- 
cut, calls the daun fa mi not- 
ing agent “RenNcw-AfC." 



The treatment is the only 
one presently available that 
kills the mold spores which 
create the odor and also cause 
distress to those suffering 
from asthmatic and other 
bronchial ailments, Deodor- 
izers mask the odor— they 
don't kill the spores. Mold 
spores take root and spread in 
the moisture on the outside of 
the evaporator. Moisture de- 
velops as the evaporator gives 
up hmt from the refrigerant 
that circulates through it Re- 
placing the evaporator wilt 
rid you of the infestation on 
that evaporator, hut there's no 
guarantee that moisture and 
mold won't form on another 
evaporator. Drivers in the 
N'firiw, humid southern parts 
of the U S, where air condi- 
tioners are in use practically 
full time are more at risk than 

those residing m other areas, 
A {though there are plu m to 





Winging It 

Here's a winged ing ol an idea 
from Andrew Tray tor of (503 
Cain Ridge Rd.) Vicksburg, MS 
(39180). He writes, "After in- 
stalling an aftermarket air filler 

on my Toyota, ! found the wing nut alop the carburetor would 
slowly work itself toose^ Several tightenings crushed the ele- 
ment. and it had to be replaced " 

To keep this from happening again, Andrew got a wingnut 
that was smaller than the air cleaner cover wing nut. He put a 
new element in the housing, placed the cover over it, pul Ihe 
smaller wingnut inside the larger original wingnut, and care- 
fully screwed them down together. The smaller wingnut 
keeps ihe larger wingnut and, consequently, the air cleaner 
cover locked. 



LOCKED 



UVLOC PCCCJ 



sell the treatment to other 
new*ear manufactured and 
independent ale shops, you 
probably won ‘t be able to find 
t twit at any but Ford and GM 
dealers. Can you do it your- 
self? Sure— if you have the 
necessary spraying equip- 
ment, which costs in the $300 
range, 1 better warn you that 
(me treatment may not be 
enough. Ifs more like one 
treatment whenever you get a 
recurrence of the odor. De- 
pending on where the car is 
being operated, that could be 
once a year or more. 

Rest! Rich 

Since the day I bought my 

1 m Pontiac fiOOO LE, its 
2. 8-liler engine has been very 
hard to start after the car has 
been driven and then parked 

2 to 4 hours. There is a strong 
smell of gasoline, too, The 
sennee manager at the deal- 
ership claims this is all nor- 
mal — that the long clanking 
is the fuel injectors' way of 
clearing themselves. 

Do you agree? 

WEIJJ AM HOKKK 
COLUMBIA, SC 

The service manager ?is ap* 
patently not familiar with 
Pontiac technical serif ice bul- 
letin (TSB J $6-6-71. Other 
1 985 and 1986 GM models 
eifuipped with the 2.8- liter 
engine and multipart fuel -in - 
jection systems a re dealt u 1 ith 
in similar TSBs. 

Although the TSB doesn't 
mention it, hard starting iso 
result of tiny particles which 
ivere left in one or more of the 
fuel injectors during the 
manufuct unrig process. 

These keep the injector pintle 
often when the engine is 
turned off. Over the course of 
a few hours, enough gas drip* 
from ihe injectors to flood the 
engine and cause hard start- 
ing and gasoline odor. 

The TSB recommends that 
the dealer test each fuel ityec- 
tor and the cold-start valve 
for leakage. If the leak -(.hum 
rate is one drop or more p j r 



minute „ he should replace 
that injector or cold-start 
mlve. The cost of repair 
should be on the house. 

Ode To A Code 

The 2. 2-liter engine in my 
new 1SJK7 Plymouth Sun- 
dance idles very fast even af- 
ter its warmer I up. If] dmTL 
put the transmission into 
Neutral when Ini stopp'd at 
n traffic fight, the- car krep 
edging forward even though 
my foot is on the brake 
—that's how hail it is. The 
dealer installed a new fuel in- 
jector and a new computer 
before giving up. 

Is there a way Lu tone 
down the idle? He says no. 
The car has been driven 
16,000 miles to this point. 

RICHARD RLY 
MONTPELIER, VT 

The Chrysler Carp. 2 2 -liter 
engine should idle at 1200 to 
1 400 rpm when it's cold , and 
about R00 rpm after it T & 
uarmed up. ‘Ifery fast ” is ton 
fast. What con you do about 
it ? f Just this. 

First off ’ realize that idling 
speed is controlled by the 
computer based on data it re- 
ceives front various seniors. 
Replacing the computer isn't 
going to do one hit of good if a 
sensor is feeding the wrong 
information to the computer. 
Incidentally, your engine ac- 
tually has two computers — o 
logic module that assimilates 
and a naiyzes data a ml a /xw ■ - 
er module that carries out the 
commands of the logic mixi- 
ule. The three key sensor * «■ in 
this system arc the coolant- 
temperature sensor, vehicle - 
speed sensor and throttle-po- 
sition sensor. Your dealer 
should have literature called 
**22 -Liter Engine Driveabil- 
ity Test Procedure" that is 
distributed by Chrysler. If he 
doe&n V e he should get one 
from the home office. IPs n 
step - by -step guide on how to 
go about finding out if one or 
more of these sensors is out of 
{ P feast htnf to fwpp 2ft l 
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BE SURE YOU PICK THE RIGHT ONE. IT’LL 
BE AROUND AN AWFULIY LONGTIME 



One man writes, "We bought a John Deere in the mid-60s. We still have the same 
machine." Another writes/] own a 72 Deere. It performs like new" Still another writes, 

& “Your reputatiem for long-lasting equipment is well deserved "Choose carefully. For details, 

6^ call 1 800-447-9126. In Illmms. 1 800 322-6796. NOTHING RUNS LIKE A DEERE* 



>1 







CAR CLINIC 

(Ctthttn nrjlJhtHt jjir tjr JH J 

synch . But heck. you ca n practical ly da i t 
younself Lei me tell you haw. 

Behind the wheel, turn the ignition 



switch On -Off, On -Off, On, without 
cranking the engine With that taxi On 
turn „ leave the switch an. Watch the 
diLsh An engine diagnostic light should 
came On, 

tit's a lot of Tins" l know, hut tfuyre 



nil mvessary to cheek whether or not the 
sensor# are working m synch J 

The light should glow for n few sec * 
rinds a nd then start to pulsate. If it pulses 
fh*e times, pauses and pulses five times 
mare icade 55 J „ there's nothing wrong. If 
you get a different, cmle, determine what 
that is by the number of pulses before 
and after the pause, Check the sendee 
manual for the lineup aftodes This will 
indicate where the computer thinks the 
fault ties— that i s, u-ith what sensor nr 
with which sensor circuit. 

But the fault rfaem't fmwtt j he with a 
sensor or its circuit. No, /V n not double* 
talking. Based on the data it gets from 
the sensors, the logic module orders the 
power module to instruct the automatic 
idle speed (AIS} motor to set engine 
idling speed. Therefore, the guilty mem- 
ber of the team could very wed be the A IS 
motor, 

The AIS motor adjusts the idle by 
means uf an air bypass on the throttle 
body. The motor opens or closes the air 
bypass to increase or decrease the 
amount of air called for by the engine as 
it encounters differing load and ambient 
conditions I [the A IS motor ismtf of tune 
and adjusts on ike high side, the idle will 
be too fast. 

A quirky AIS motor circuit will show 
up as a t mu hie code, but a faulty AIS 
motor wilt not. So dismissing the AIS 



You Big Lug 

Just when you need it Iho most, suppose your 
sirenglh fails — like when you go to replace a flat 
on a desolaie road and find lhas some garage you 
had 1 rusted yo u r car lo ram med the lug n u ts home 
So lightly your wrench is no match. Try this: 
Take a box-end wrench 
from your irHrunk tool kit. 

( !l you don't have one 
mere now, why not put 
one there.} Slip it over the 
handle of the lug wrench, 
as shown m the illu$- 
tralion, and push the 
box/ end back against 
the lug wrench The 
extra leverage Irom 
adding the wrench 
will haip considera- 
bly. but the big advan- 
tage is m being able 
to pull up with one 
hand while you push 
down with the olher 





PLYMOUTH 




VOYAGER, NO. 1 IN OWNER SATISFACTION; NOW OFFERS 
A NEW SPECIAL VALUE PACKAGE. FREE AUTOMATIC TRANSMISSION 
WITH A 2.5 ENGINE. A SAVINGS OF *549. 



The Pride's Inside Plymouth Voyager. 
Plymouth designed it in with a special value 
package that includes automatic trans- 
mission * oir conditioning • AM/FM stereo 
•rear window defroster • deluxe sound 
insulation and more. 

You save s 549" on Voyager with front- 
wheel drive, car-like handling and a 



powerful fuel-injected 2.5 engine. 

The Pride's Inside its solid quality. Voyager 
has the highest customer satisfaction of any 
minivan, domestic or import. 

And Plymouth Voyager is the only minivan 
with o 7-year or 70,000-mile Protection Plan. 

Plymouth Voyager. The Pride's Inside. 
Before You're Inside. 
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runtor m tht j reason for too fast an idle 
just because a trouble code isn't retained 
is a hn d step. The AlS motor should be. 
tested atc&nlingtu the "Driveability Test 
Procedure" to determine its condition . 

Dakota Dilemma 

My recently purchased I9H7 Dodge Da- 
knlJt pickup ift giving recR Hi when I try 
to nhift the tntnsmifcwaon into First or 
Reverse. The I kKlge dealer insists l h;it 
stiff shift is normal for this truck. fs 
he leveling with me! 

MARGATE GDITIA-CRUZ 
IxENKGX. m 

He was at the ft me _mw wrote to me The 
solution to this problem is so new that as 
l write t his only the Chrysler Motors 
technical service department has more 
information than l do. 

Hard shifting is not normal. T tint's 
why the Chrysler technical serines; staff 
has modified the clutch . This modifusj- 
tion involves replacing the clutch disc 
ti'ith a new disc \ pari No. 4338352 t t te- 
; daring the push ml with an adjustable 
push rod, and readjusting the clutch fal- 
lowing the procedure outlined in a TSB , 
Sttrry, l don't hats' the pari number for 
the new push rod or the TSB number „ 
They weren't assigned as I wrote this , 
but birth should now he m the hands of 
the dealer, 



Bird Feeding 

M,V I9HS Thunder hird flw^n'UJkt lobe 
fed. In ftllinfi tb<* ga* tank at a iwmiil 
feed- in rate, Lhr Rirri causes the pump 
mechanism to shut off 2 to 3 gallons 
short nf full. I can ease in the missing 
gallons to get the tank full, hut il takes 
forever. The pump mechanism keu[is 
clicking off. I know Hit' is trapped in this 
tunb, but I don't know how to get it nut. 
Cun you lei I me? 

HARRELL I UK 'KEY 
SAVANNAH. GA 

f wouldn't wn if I could. This is the way 
Ford fuel tanks are designed to work. 
The air space within the tank is there to 
allow /hr fuel expansion. If that air space 
weren't then\gas would he [muring on 
fhe mad as heat caused it to expand in 
the tank. 

The correct way to fill your T -Birds 
tank is to dispense gas until the pump 
nozzle clicks off. Count off 5 seconds. 
Then, sluwly feed in more gas at about 
half the normal fitl-mlr until the nozzle 
again shuts off Waif another 5 seconds, 
feed it once more and that's it. PH 



1)0 YOU HAVE A CAR PROBLEM? 

Jit*? *rtri Af&rf sW if. qmr.vfMur ftr fit r 

u f Vistr. Ptipfffu r * l/r rfw w h 's. AV J P h .7£?A St . 

jVfYT I Wit. |VP /Afr/JF lYJittr tfffrt fl -TT irftt€/f fir 
njirtfrnrt imtrcirfwffy. /jmftVw.v Mutt *rrr t^ tftwtrtwrt 
mfr/rttf trift ht' rAanwuwrf frt 



SERVICE TIPS 

■ Squeaky brakes Irom a 1 9S5v?gff 1906 
Tayala MH2 can be a thing oi Eho past iS 
you have newly designed Fron( brake pads 
installed (part No 0+491-17070). They re 
made oi a maternal drFferenl liom she old 
pads, which ora still safe to use oven 
ibough they like to sound oh. 

• Spe aking of brakes. Chevrolet advises 
(hat rl you Ve encountered a problem of 
real wheel lockup after having your 1965- 
R7 Celebrity parked in snowy weather, the 
rear brake drum cavils may have been 
snow-impacted. Under freezing tempera- 
ture, snow becomes so rock-hard that H 
could prevent wheel rotation. New rear 
brake babki ng plates {pari No . 1 B0 1 4 1 57) 
keeps snow oul oi the cavity. 

a The lineup for Ihia tip Involves these 
Chrysler Carp. models: 1 907 4M3 Day Iona, 
LeBaion, Voyager, Ram Van and Cara 
van, and T9H8 Lancer, LeBaron GTS, 
Sundance and Shadow— all wiih a S- 
speed manual transmission (hat ddesn'l 
go inlo reverse witbatil a struggle. TSB 
21-13-07 says your vehicle's a candidate 
tor pans contained in a new pulFup ring 
service kit 4 pan No. 4443404). 

* So you've been fold that (ha wind noise 
in your 1067-03 Ford Crewn Victoria or 
Mercury Grand Marquis is “normal." Tell 
you whai you ought ro do Inlorm the one 
who (Old you this about TSB 07-19-3, 
which advises thal weaEhet stripping at A- 
pillar door glass positions should be re- 
aligned. One or both cookt have been in- 
stalled wrong to begin with. 







SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease* 
Emphysema* And May Complicate Pregnancy. 
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BY JOE SKORU PA 



King Of The Wild Country 




WAS IN grizzly 
■ MiinlrL fuiir \iiih-- 
Iasi year nil Lhi- clos 
r*l encounter I had w;u> with 
a small. furry invoke reeeding 
In my bim^uliira. «^( ill I Ml 
the proSeiltV of f 'r.'ifis ti rctns 
harribiiix with every *lep ] 
1 unk. Y i m Jiii x‘i" to the 



territorial instincts of a <WU- 
Insnri iHiUnsJ, immensely 
1 n i vi i ■ rill I ani mil l . Es|ierial h 
one that hi lies surprises. 
Yet. >luf islirally, I had Iti- 



tli' tofiw. A faee-ln-fjici 1 en- 
counter with a grizzly is an 
oxlivmeJy mn 1 nminvmv. 
Their acute senses swiftly 
deled humans :li hr I they mm- 
ally move :iw;iy Long tH.^fnrc- 
tliey'tv seem 



Rut in extreme circum 
^lances. when there is mn- 
turt h the on h ome run he fa 
[jlI frequently for the hear, 
Since I !H H * there Ve h pen 
IT human deaths attribut- 
able to grizzle in Hie lower 
IS states , according In £ liris 
Sorvheen, f irmly Rear Re- 



covery ruordinatitr for the 
£ \S. i'isliit Wildlife Service. 



During the same period, an 

wtimattfl | kk| Kubit ic m nf 

HifMmo griralios has dwin- 
dled life less 1 1t-imi IfXHl. 



Recause of tJie shtin* 'le- 
i ■ I i uc, gri&t I h *s w e re i lee La rei I 
u Mi mile ned specie* in IHTh, 
ami they are now [in it cried 
hy the Federal Endangered 
K|H,H'k^ Art* 

Rul l. he n^hl Id find ei place 
for Ihi 1 grizzly in I he min lorn 
work] is far from over, A I 
though l,h ere sire current 
grizzly populations in Mi m 
timii. Wyoming, W:whinu 1ph H 
slim I Idaho, nvddenls of those 
slates don't feel blessed h\ 

I heir good fortune. l ine Mon- 
tana rancher was recently 
quoted ;l- saying In- advi.- 
rales the methyl of 

Eiizriy I h B itr ma iutg e n m ail, 
—shoot, shove l fuvd shut Up*" 

Mis seimmcni is easy to 
under* laud. A grizzjy is ,i 
Volatile neighbor. who 
li'N-sn't itTfhgni? 1 ^ nnt it ma I 
pork or natiurml forest 
hi 1 1 mi lanes r HrV a whle- 




C,ri7?\iPi an* gwfj nfWJ M ^ Outdoors men Wand to 

efrfin by Ihtir retovfrfy. bul Crthen stand TO Idle. 

an Long omnivore with si (e- lo move nwny from him 
hul mean sin hL Eventually, he wa* |w;r- 

CbaHes iobh* iva^ in MLa- luoLvhI as a threat by l In 
i+-r NatMiiial Park Isisl mother. She aiui^koil riibha 
I iriiijjr when ht‘ spotted a Lrferl in Vuin lo climb n LK 1 ^, 

rixxly mother with ihnv His br.nly was found 14a l'i 

iib--. He [ OiildnY rt-s^lnt up- frfim bi» caro-nL 

>ri mrli ing them for i'Jusa up Must jieople I talked In 
in ling raj A*. \U> 4U photon who know ilu-rlelails itelfeve 

ra I i«i in gni wh h i n "il i i ? i blis f lh i I \a bly h in 1 h ime r i f 

onJs of the griKxlh^ and kil- the resjrtnsibility for 13 he at 
i wed them whtai iht?v Irani isnvk. Few mssrakes in life re 



suit in ileal h , bill L'lnsiny in on 
a retrtmtlng ^ri^sJy with eul» 
tan he nne of them. 

iSl i II P C! tbhs 1 * leaf h i s a t rEig - 
■nly and imdenHeores the di- 
Jomtiuh fat'iiihf 1 hiKsi 1 ri‘s|iunsi- 
ble for tfrizzly manage men l . 
How do you preserve grb.?.- 
lies and prnlert people itl the 
satm 1 time , : , 

In 197B, a hunter shol an 
old female grixzly m FuJoni- 
r lo's San Juun Momiinjnx. It 
w fc as ihe first Verified reran] 
h{ a Colnrorlu grlxdy ^inet' 
1 JB6S . Ths? i nek I e nf \ m im | iLk t 
a si 'uitH U u r ov ii le nee n I' of her 
grizzly lH h aiV, but after two 
yejirs none were? faund H H 
sii-ms ltkidy the old fi-miLli- 

*|H?nt her find] year^ wander- 
ing rhe mountains alom\ the 
hist of her hirul south nf the 
Montana Wyoming bon ter. 

Unless t hi- recent lv ap- 
proved \lS r Fish * Wildlife 
tirfealy Rejir Heeu\ery Plan 
is simswfuL the sui ry ofCol- 
I ?™ lo + s gri fflfijy pi >| ml at ]* u l 
may he reflated iri other 
slates. The plan, like every - 
thing Lo do wiLh grizzlies, is 
controversial. II. requires 
sacrifices Hikers, himtcns. 
fiabervnen, oimpers, ranch- 
ers, himu'ts iUid load huatm w- 
Ifien all have to give up some- 
thing. ruiTipgniuiHls, trails 
mid some federal grazing kind 
iushI to do^eil. Feed lui.s 
and dumps cm private land 
have to \n k eJeuned up P 

Rut, if the taweMHplan is 
fluccrcsaflil, there will be 
IhuuTlIs. Hunting, which al- 
rc>jiid> r exists, in Mantnna on a 
limit ed liajgs, could Ik- ex 
paJhiJed. Section^ of wildkfo- 
rtrh land bcpi^leriug national 
parks mill forests, now 
threatened by c nr n hEhehing 
developmoiM , . ouEd piv- 
xervnd. And, finally, th^hing 
of Ano-ricu's bt^asLs, the 
magnificent grimly, will not 
be wija>d out in our lifetime. 

Uneasy is the hood that 
wears the crown am I Li ko ot h- 
or moriern monardLs the 
grimly hear ami hin fate i- 
now in nur hum Is, 

ff'him r* fimr/jiiirim 
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POPULAR MECHAPVIC5 • MARC H I TOR 






Far S92-Sl?5/m0nlh 

you can go for itre fu rtkert on 
four own 15 ft. 
ftjJa Boat. 9 

Average retail price range: 
16.500- 1 t& 2 W* 



For M 245 -* 3 tt/month 

you can pm youneii 
EjeFtrn^ the wheel of a 20 ft 
Offshore Cruiser.* 
Average retail prize range: 
*25,550 *37. 7SG-" 

For $f7B-93f2/month 
you can eacapa on t 22 ft 
Cuddy Sait**.' 
Average ratal! price range: 








♦Monfftly c osi Of C w^eNsfuO figurtifi bd&ad tin <to*fipttymtnb& and av ord^u finance 

^ales-and terms from nationwide sample dI lending i nfililufjon & ptilled Foil 1907 
■ 'fletJili price ranges da usd an nationwide rnanutaclu w sample and include price c-i 
qdttroarP ut slerndnve engines where applicable 



NMMA 



FIND OUT HOW AFFORDABLE 
OWNING YOUR OWN BOAT CAN 
BE AT YOUR LOCAL BOAT SHOW. 



I ’TILL tO 

BOOKLET “THE STEP BY STEP 
GUIDE TO AFFORDABLE BOAT 
BUYING" AND FIND OUT HOW TO 
MAKE YOUR BOAT-OWNING 
DREAMS COME TRUE DETAILS 
ON THE NEXT PAGE 



These helpful 
tips made buying 
a tjQat easier. 







i-ma out why boating 
J is more affordable 
/ than ever 

' Learn why boat financing 
Jf is easier to obtain than 
f ever before. 

Read how today's boats give 
m you more value. 

Learn what to look for when 
r selecting a boat. 

See why boat shows are the best 
place to start. 

Get a listing of this season's best 
boat shows. 

And much, much more! 
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OUTDOORS 

(ViniftiHtfil fiiuu pagr ■t. , l 

Next-Wave Electronics 

III t 1 il j past five years wh'v f- witnessed 
an exploaiun iti marine electronics, 
High-resalutifiti imaging, Interference 




integraier AV icvcral pieces ef 

electronic gear In a single Instrument, 



dampening, increased power, expanded 
fimrlimis and other space-age advances 
have surged through the Waterways 
like a Lida! wave. 

MLiiiaturL/.a'Lun and affordability 
have recently mad p dramatic gains, hut 
even mure interesting i& the trend to- 
ward integration — combining features 
of severe! pieces of fishing and naviga- 
tional gear into one instrument. 

One of the first to ride this wave is 
Cu:us Lai Navigator! of battle, Washing- 
l un. The company recently introduced 
its Integrator Serfes of sports fishing/ 
navigation instruments, which combine 
the features of it fish finder, digital 
depth sounder, loren, trip computer, so- 
nar, and wind, water and speed gauges. 

The Integrator A V, affordably priced 
at . is a pri me exam p le o f t he sen es. 
It has a high-definition CUT with Itl 
shades of amber fur signal discrimina- 
tion. P lug-in optional enhancements in- 
clude y Lucan hnx and .scanning sonar 
head Multiple mudes of operation can 
bo viewed with a split screen. 

Integration uf every piece of electron- 
ic gear and gauge into a single cnn> 
mand-staliun instrument is, perhaps, 
just around the corner. 



Stowaway Power 

1 not loo early to start thinking about 
spring boating and KV outings, and pre- 
paring for prime recreational time that 




Dcep-cyrle, cr^nk-up power for W flmd 
marine applications. 



lies ahead. Choice of a deep-cycle bat- 
tery, though not on the l up of oil] - mental 
list, is a majur component of a successful 
recreational season, because every- 
thing, from trolling motors to depth 
finders to radios, TVs and water sys- 
tems, depends on it. 

T w i ? new batteries, by (IBN r Inc. r of 
Sl Paul, Minnesota, arcftf#pprtal inter- 
est due to their exceptional deep-cycle 
output and cranking power. The batter- 
ies are part of the Stowaway line, and 
each has more than enough power to 
start most marine drive systems or 
power- hu ngry generators . 

The ST-124 is a smaller, lighter ver- 



sion of the monster ST464, which offers 
iW cold-cranking amps and nearly 
17, UW) amp hours. One of the ST-164's 
drawbacks is its weight — 59 pounds. 
The new ST- 124 weighs in at a lighter 47 
pounds, while still nflbring a hefty 500 
cold-cranking amps. For even (ighLer. 
less p&vrer-demanding duty, the new 
ST 434 offers 360 cold-cranki ng amps i n a 
29- pound package. 

All three models in the Stowaway line 
feature a pressure valve that vents 
fumes nnd stamlessH&teel terminals that 
are corrosion resistant. Also, they're 
109- percent sealed and constructed to 
take a pounding. W 



AMERICAN FIREARMS FOR AMERICAN SHOOTERS 




The Huger Red 1 .uhd shuF 
guns, iti twelve and twenty 
gouge. ure engineered with 
A meric u n fi rearms" k m m- 
how; based on contemporary 
A mcrican Imp Lind field 
experience. Lk“>igiiLd 
and irmnufuctured to 
exacting standards, 

Ungers Hrd 

I Libel sets a new 
standard in the 
decant over mid 

under tradition* 



STIIIWI, HUGER 
& Company. Inc. 

S3 I .ucey Place. Smilhporl, tlonmlivul 1)6490 

Free lRKtnietMvi manunfa tor hill Riigt r 
rifeumil arc uvuiLibU: upon irqu^L 



The Huger Ktil I Aibel 
C > ver hi nd U mler is iti nk ing 
shutgun history- American 
engi ricering aeh id in^ an 
international standard of 
clcjjuncc. 



Huger l£ Acuiflc Red I abek 
nim available with srrew-in 
choker 2tior2S inch barrels, 
Huger 20 gauge HweI choker 
available in 26 or 2Hinch 
barrels. 



MGEK 

The Only 

m 

American 
Made 
Over and 
Under 
Shotgun 



r FiEirt content* t lVH 7 bft Siunri, Rii^lt \ UcFinpimy 
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AVIATION 



BY FRED MACKERODT 






ITH lilKS in toil 
I swing, hi like to uci. id 
I fo w i ilaui li Ls- peeves 
about general aviation down 
np paper* 

Goad Guy of the Year: Stu- 
art Millar H the new owner of 
Piper Aircraft, whir, sifter 
buying that company. quick- 
ly resumed the production ul' 
light aircraft ami also imme- 
diately lowered the price of 
pari* lu jieixem ami Pijier 
airplane in percent. Mr, 
Millar also evidencing the 
(riilll 1 tlge to fight t lie last-buck 
artists win 3 would drive the 
general >1 vijitir^n industry 
into the ground wtLh liability 
Utigal ion, 

Millar's latest upbeat 
move was U> announce that 
Pipe v w j II be prnr I ucing a l ur- 
bine-powered version of its 
pmwurizetl Malibu Fj-seater. 
The pnwpplitnt is a Pratt & 
Whitney PTfiA-ll flat ratcEl 
to 4li0 nhp. Max cruise is tar- 
geted for nn jre than 24ft kt, M 
25,(KMl ft. and initial rate of 
climb through 15 P 000 ft. will 
exceed 1500 fpm. 

Another Good Guy: Vice 
Admiral Donald Engen, 
who, during Ins 3fi*yeitr ca- 
reer a* a naval aviator never 
[.nice got either seasick nr sur- 
tdek. He’s sorry he can't say 
the Same thing about his 
three years as FA A sdminis- 
taiilor. Lngen, a pilot w ith 
KJtfki hours in 240 different 
aircraft imd an FA A ad minis 
triitur for three years, is now 
m nn ingi h e A i r Safety !■ \ >u n - 
flat inn tif the Aircraft Own- 
ers urid Pilots Assn., using 
hts considerable talents tn 
make the skies safer. 

Mure Good Guvs: The con- 
trollers am I tower people al 
the Al Se n t^ i w n - 1 £ethl ehetn- 
KastEin Airport in Pennsyl- 
vania, who are unfailingly 
courteous and patient with 
all — including yours truly 
— when they come to prac- 
I ire instrument approaches. 

Rad Guys: RAS MflinU- 
nance Services, a division rjf 
LJBAir h alsn m Allentown 
Airport. which charged me 



Good Guys/Bad Guys 




A lontjCf U'lOul And Added’ mint I c. Pi pci s turbine Malibu. 



KLo hours at per hour Lo 
replan a mechanical fu e-] 
pump on Aztec NN7A when 
t Itc- jnh should have been 
dupe in hours. The only 
thing more surprising than 
the size of the bill was losing 
the pump — and the left en- 
gine — nm takeoff, which 
[kmfnpled the visit to their 
.^hi i]i in the first place. 

Bari Guy All the undesir- 
ables, including some rather 
large e'i jrfM kra i \ t ms, w hi p 

think aircraft owners mv 

made for the felling. We in- 
clude in this the bloodsucker 
at the Ex fieri men Lai Aircraft 
Assn. Convention in Osh- 
kosh, Wisconsin, whn offered 
to ^c hange” a had autopilot 
altitUEle intlicaLor for el quick 
S17(XJ. We discovered the in- 
strument was bad over Lake 
Michigan nti mir way tn Osh- 
kosh from Now York. whim 
l he Aztec made like a space 
shuttle, fill l‘ hi Jig up as if 
headed for the M non. ,1ns t 
w hen ymi think you have ev- 
ery ih mg under control, 
things like this happen to get 
your attention. 

Good Guy: Dun Lynch of 
Century Instruments, Wich- 
ita. Kansas, whn provided 
live writer a loaner attitude 
hid leal nr lo get home from 
Oshkosh with not so much as 
a handshake a* security 
—and then repaired the bar] 
one for $195. 

A Hunch of Good Guys: 
Frank Christensen, Herb 
Andersen and all the people 
uf Wyoming-hawed Christen 
Industries, Inc., who are 
hard at work building the 
Christen Husky f see photo). 
The Husky is an improved 



version of Piper's now de- 
funct Super Cxi hr Although 
some flying enthusiast* are 
exporter! to plunk down I he 
$5G k fidft price of the Husky 
just fur the fun of it, muni of 
the airplanes will go righL to 
work when they leave the AT 
Lon. Wyoming factory. The 
U*S, botdtT patitkE has 12 on 
order, and u lot of ranchers 
and a u im al- pralul or-con l n hi 
types are buying the air- 
planes. Like it.' prtde<seasrjr, 
this luugh little airplane 
kinds in as tittle as -ittKP ft . and 
take off in loft ft. Il also flies 
alt day a_s slow as -I u mph imrli- 
cated. But unlike the LUJ-hp 
Super Cub, which cruises at 
110 mph, the Itfft-hp Lycmn- 
ing-engined Husky boogies 
along at HO mph using 7fi- 
percent pfiW'or. 

For mnre information on 
the Husky, w r riic Christen 
Industries, Inc,. P.O. Box 
547. A ft on, Wyoming &U 10. 
t!Ift7)«86-3lfil. 

Loivakied Guys: The ex- 
|K k rts whose solutitin icj air- 
I jo 3 "t. overcrowding Ls to 
thrT.Ti.i- oul the three general 
aviation aircraft thaL land a 
day tu make moh A r(Join for 
the airline nights. 

Our Own Pt-reonal Gwxl 



Guy: Tom Gillespie, manager 
of FlightSafety Academy in 
Veto Heach. Fk^iida. Tom is 
u former Genera] Motors' 
lest pilot (when that forpuni- 
tion wjis manufacturing 
planes), a Marine fighter and 
torpedo bomber jockey, a 
member of the development 
leam of the original King Air 
and senior vice president of 
Piper Aircraft. Turn nnw 
s jH-rrls his time Eli ruing mil 
future pilots. Unlike most 
people in the business who 
feel that young pi kits must 
have at least 160ft hmn^ 
flight time under their ttelts 
before they pJoji their hutts 
into Ihe right sE?at of a jeL, 
( ollesple Hdievew i hat top jii- 
lots ran ta- turniKl Ioose- in am 
3 i tile as 225 hours if they are 
irained prtiperly. In fact, 
FlightKafety is doing just 
i hat forSwiattair, among ol_h ■ 
ers. ai their Florida facility. 
FlightSafety Academy is at 
f im) 567-517^, 

Model Guy: We hearrl 
about Bob Morrison ihi-ough 
aerobatic ace anrl friend Leu 
Lnudenslager- Boh is u re- 
tired aeronaut Leal engineer 
who begun collecting draw- 
ings anfl photn graphs f if air- 
planes when he was 14 years 
old. Thai w r as fill years ago 
and Bub now has the largest 
"seal i* docu im s nt a E n t n” col - 
lection in the world r If it ftic^ 
nr Honis, or ever Ht-w or 
flouted. Rub has material on 
it. The airplane caUiicg is 
S2,5ft and the ship ratal ng is 
$2.75. Kepla-Teth lnteniM- 
tkmal, 4K51KI McKenzie 
High wav. Vida. Oregon 
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STOP BURGLARY BEFORE IT STARTS! 
CALL 1-800-468-2100 TODAY! 



You'll receive FREE detail* on the 
breakthrough HOME PROTECTORY 
Wireless Security System ...from 
BLACK A DECKER. 

Can you imagine returning home 
after a relaxing vacahon,..or a hard 
days work. ..to discover that you've 
been robbed. 

According to FBI Crime statistics 
this will happen in one of every four 
homes over the next ten years. And it 
could happen to you. ..at anytime. 

At Last., a Home Security 

Solution! 

Now whether you're leaving on 
vacation. ..a business trip . .going to 
work ...or just around the corner to 
your local market.. .your home and 
family can have RELIABLE 
SECURITY! 




Introducing HOME PROTECTOR 
...Professional Quality Home Security 
that can guard your doors and win- 
dows... 24-h ou rs-a-d ay ! 

Now.. .Stop Intruders Cold! 

Arty intrusion effort is instantly met 
with flashing lights. , .a powerf ul siren 
.and. with our optional ‘on-line" 
HOME PROTECTOR Services direct 
cell to the authorities of your choice! 

Plu$...HOME PROTECTOR ” 
has Failsafe Features! 

To put it simply„,the HOME PRO- 
TECTOR SYSTEM is almost impos- 
sible to DEFEAT! 

The reason is EVERY component 
of the system.., Door Sensors ..Win- 
dow Sensors... Siren.,. and the 
Controller itself work indepen- 
dently So, once ANY intrusion 
signal is sent out ...every element 
Of the system 53 ARMED.. .INDE- 
PENDENT. AND IN ACTION 
PROTECTING YOUR HOME. 
Even if the System Control- 
ler is defeated, the rest of 
the System continues 
to operate. 



BUCK&DECKER 



Professional Quality at 
HALF’the-CQST! 

Finally. ..BLACK & DECKER'S 
breakthrough technology makes 
Home Security AFFORDABLE! 
"State-of-the-Art" wireless elec- 
tronics make installation simple . 
and cuts the cost of Professional 
wiring.., IN HALF! 

FREE Details. ..Call or Write 
TODAY. 

For complete details on the HOME 
PROTECTOR system,. .including 
"G Things Burglars Know That You 
Should Know Too. "...caH TOLL 
FREE., or Mail The Coupon TODAY. 

CALL TOU FREE 

J^0MW-2JP0_ 

t 'kllUCKSDECKlr* ! 

¥ HOME PRO TCGTCJfl-* - 

DEM A 132 £ 

BO* 525# r 

OiMan. N j Q7D12 *■ 

OVESf i yvflnt to kno* m<?Ye efcour ihe J 
breshihrongtiHOME PROTECTOR Se- I 
curity system. Ptea.se rush my FREE | 
Information Package 

Mn-mw « 

, -- = ■ 

Cily | 

Slats Zip _ " 
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INSIDE DETROIT 



BY JIM DUNNE 




I HIS SLEEK l-seat 
I >pnrth car w at* once 
It bp prototype for the 
1991 Pontiac 1 Firebird* ll was 
(o be a dramatic departure 
from the design of today's 
Firebird with plastic body 
panels, front -wheel drive 
and a Vfi engine. A similar 
oar with different styling was 
planned for the Camara as 
well. Rut GM + s braintmst 
overreached itself on this 
car. anti so, about this Lime 
last year, the project was 
dropped, Insiders at CM 
claim that the change Id lbs 1 
complet ely new deni gn would 
cost too much money— prob- 
ably close to $1 bill ton— and 
the investment would not 
give GM clear superiority 
over Ford's highly popular 
Mut&mg. 

Instead, Firebird and Ca- 
mara will remain front-en- 
gine. rear-drive types, with a 
powerful Vb engine still the 
prime pnwerplanl. Rul that 
was not the end of the story 
as far as the GM-tfiS project 
w r as concerned, H We learned 
a lot nf things about front- 
wheel drive and handling fin 
the GM-tiD program),” a 
Chevy engineer Cold me. 
“We will be sure to use that in 
nt her cars we’re working 
on," Recently, proto- 

types like this one shown on 
the flatbed truck, have been 
returned to testing sched- 
ules. Ifsagmid hot that some 
of the lessors learned in the 
GM-Sfiw r i]l be turned into de- 
signs for future Cavaliers, 
Su n binds and ot her Front * 
drive models. However, if 
you like the styling of this 
prototype, you may like the 
rear-dri vp Firebird as well. 
Word is that manv elements 



The Legacy Of GM-80 




GM-ao project car been dropped. but technology develupert rn 
the program h finding iri way into other GM vehicJes 




nf the will firwl 

their way intn the 19M1 Fht?- 
hirrl ttnrt Camaro. 

Another Corsica 

( -bevy will round out its Cor- 
sica lane next fail w ith this 5* 
door hatchback sedan, The 
body design will give lhe car 
more flexibility and permit 
[he owner to use the sedan 
like a station wagon. The 
rear seats will fold (town so 
that longin' toads can he ear- 
ned between ihe trunk and 
Ehe rear seal space. Styling 
at the 1 rear window follows 
the theme of the Rerctta ami 
Camara, with a ccimpuund 
curve in the glass. Thin curve 
shape will be seen on many 
future Chevrolet*, including 
[ he completely redesigned 
1991 Caprice. 

Cadillac AJJame 

Minor changes will he made 
in the A Dante for as 

Cadillac tries Uj fine tune its 
flagship coupe to makE? il 
more attractive to 




( he ear buyer who can pan 
w ith #56 , Of Hi , M oat obvious is 
a more sporty appearance in 
the mail wheels. Spoked 
wheels replace the alloy dish 
design to present a more 
sporty appearance on the 
outside. Inside, a bigger on* 
gi m of 4 . 5-liter displarome nt 
that develops nearly 200 
horsepower flip from I7N Lhit^ 
year) will furnish Allante 
with the performance it 
needs to compete with other 
luxury coupes. 

Meanwhile, unsold Al- 
Earates pile up at dealerships 
as production outpaces sales 
hy a margin of 2 to l. 

Four-Wheel* 

Drive Sportster 

■Jeep Eagle division of Chrys- 
ler will have a 4-w heel -drive 
sporty car in its lineup within 
two years, if present plans 
work out Jeep Eagle is the 
i lutfiL that was American Mo- 
tors before Chrysler pur- 
chased the compa- 



ny last summer. Since the 
takeover* Chrysler and Ea 
gle officials have been busy 
figuring out w r hieh sudan ve- 
hicles are best suited for the 
-Jeep Eagle division. Already 
set are t he Premier and Me- 
dallion. Almost set is a plan 
to offer a 4- wheel -drive ver- 
sion of the car built by Din 
mond Star in Illinois, Dia- 
mond Star is an assembly 
company jointly owned by 
Chrysler and Mitsubishi. It 
plans to get in So production 
later this year with a 2+2 
fast hack sporty car Lhat will 
be similar to the Nissan 
2tWSX in size and price. One 
version of this car will go in 
Dodge and Plymouth deal- 
ers. Another, including a 4- 
wheel -drive model, is being 
planned for Jeep Eagle. 
Company executives believe 
that Jeep Eagle should have 
a unique lineup of cars, one 
that concentrates on Europe- 
an sedans like Premier anti 
Medallion along with 4- 
wbeel-drive model* in sport 
types well wb in regular 
Jeep utility vehicles. 

T-Blrd Drops V8 

Ford plans tu drop the V8 en- 
gine from the Thunder- 
bird p and in Eta place will offer 
the ILS - liter Vfi, A super- 
charged version of the -IS Vfi 
will also be offered In the 
Thunderbini Super Coupe, 
The H-uperc barged VO takes 
Lhe place of the turbocharged 
2n1 -liter 4 -cylinder engine, 
just as the Su[M*r Coupe re- 
places the Turbin Cdujh - 1 in 
Lhe T-Rird line-up. 

Sources say Lhe super- 
Lharged VG will develop 
horsepower in the 225 range, 

■' /'^r MXl- tun * fil pUJjP 401 
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TOYOTA GENUINE SHEET METAL 




There's Nofhing Like The Real Thing. 

Toyota Genuine Sheet Metal is big on quality. Your 
insurance company is obligated to restore yourToyota to 
its original condition. In a move to cut costs, they can alsc 
cut quality by specifying imitation parts. The only sure 
way to maintain the quality of yourToyota is to specify 
Genuine Toyota Body Parts that preserve the integrity of 
yourToyota design. Toyota Sheet Metal maintains 
maximum corrosion protection, fits right, looks right, . . 
and your original equipment warranty remains intact. 
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Insist on GenuineToyota Sheet Metal over imitation parts. 
Because there's a big difference. And because there's 
nothing like the real thing. 

I TOYOTA QUALITY T 

e 1986 Toyota Motar So^ lls.a„ WHO COULD ASK FOR ANYTHING MORE! 




INSIDE DETROIT 

fViWfMitmi fww fWjfr JSi 

ami since the 1 nujierrhyTger delivers 
hi Hist at al] engine KpeerU, Lhere in nr lug 
in power delivery, a E.!omm£in complaint 
with turbos. 

As a result, the eu|>erchargeri VI* 
should accelerate the new T-Bml Ira f>0 
mph in Less th:m seconds. 

In 1990, Ford will return the o- liter 
Vft to the T-Rinl line because “there is 
still a great demand for them." Engine 
plum h fur the IW<9 and 1990 Mercury 
Cougar are similar to those fur Ford's 
ThunderbinL 



Dodge To Get Jeep 

Dodge dealers will sell Jeeps in the fu- 
ture t but not before the restyled ZJ 
Jeep goes inlo production in 19TH1, Until 
I hen. Jeeps will only be jwlri Lhrmigh 
Jeep Eagle dealers. Th t- plan is all |*urt 
nf the rearrangement going on in 1 "hrys- 
ler that is necessary to merge American 
Mu-tors made is with Chrysler types. 

"For JiSMlOU less" Chrysler sees no 
problem selling 3000 to GOOD rjf its 
$ffi,Q0[) Maaerati convertibles each 
year, despite the prnhjems Cadillac is 
having in moving the Alkinte. H Oim 
carries a prestige name — Matforuti 
—and sells for S20,000 tesa fthan At- 



(ante)/ 1 boasts Chiysler Executive VP 
Bull Lutz. As fur its late introduction. 
Lutz, explains, "It's our flagship sm we 
want it to Ik* dead right. We're taking 
extra Lime fine^ tuning the Irina inside 
Mid otilsidc.* 1 

Chrysler # s V6 

Next year at this time Chrysler holies to 
he in product inn with its own Vd engine 
fur the company's prestige sedan lines, 
including a new Imperial its well as the 
New Yorker Landau and Hodge By nas- 
ty. Insiflers ttrnfim that the new 
[KiwerpUnt will be 3.3 liters in displace- 
ment.. ansi designed to replace the 3,0- 
liter Vb that Chrysler now buys from 
Mitsubishi. Lnok for this engine to be 
used in applications where the SUM iter 
Mitsubishi ts the performance option. 

BMW’S 750IL 

"We built U La ride like a heavy car. but 
in turns it si hems to lose a Lon of weight." 
That's the way BMW executives ex- 
plain the ride and handling of ihoflupcr- 
luxurinus 750iL nedim. the new 4-door 
equipped with a Vl2 engine. The claim 
in Iitjo, We found that the TSOiL does 
have small-car nimbleness in turns, but 
still products Lhe limousine ride in 
si rai ght-ah eai i t iriving. 

All this is done without the tricks of 
electronic suspensions, M We designed 
the 750iL suspension before the tdec- 
t rcjniu shuck absorbers were truly per- 
fected,” a BMW engineer explains. 
"But I hat does ni p 1 mean wv will not use 
electronics in the future." 

BMW is not afraid nf electronic con- 
trols It Is the first company to install a 
totally elect runic accelerator in its auto- 
mobile, The $87,000 TfrfftL has no rru> 
ehunical connection between the aireel- 
eratcr pedal ami the engine. It'ss all done 
hy electric signals. 

Make Up Vour Mind 

GM is still revising its Saturn project 
even tin nigh the first cars are due off the 
assembly line two years from now. The 
car that GM unveiled two years age 
when Saturn wan first announced is no 
longer in the plans. 

The original scheme was for a sub- 
compart 4-seat.er, powered hy an al!- 
atiiminum, 4-cylinder {engine that would 
c(im|>ete with the most popular imports 
in price, quality and innovation. The 
project's total cost: million. 

Now, that expenditure has been cut 
in half and the original styling wrapped 
in favor of a moreaeni shape on a bigger 
chassis. The aluminum engine is still 
talked about, bm you can he sure that 
Lhe engine wiltin' shared with other (IM 
tars, not reserved exclusively for Sas- 
uni t Also, there may be plans to fold 
Saturn ears into the normal GM distri 
buiioo system, selling them through 
Ruick or Olds dealer**, W 




Radar detectors: 
Which are really best? 



Ihese days every maker says their radar 
detector is best. Who’s teSNig the truib? 

F fii Oqwi pffklt Pfttl 

if you read movie ads, you knew hew 
each one finds a short phrase from a 
review that makes it sound like "the year's 
best:' Well, some detector makers play 
the same game. 

But we worn play games. Below are 
the overall results of the three most receni 
independent tests of radar detectors. 

LATEST PERFORMANCE RANKINGS 

Popular 
Mechanics 

hfrlHT 



Car and 

Dri^r ftouncfeJ 

IKHSH1&7 hMWtHT 



PHAfkert 

< Escort 
nql tflslDd) 

Cobra 

Umde-n 

Radio Shack 

BEL 

WIKstltr 

Sparkornairc 

rm 

GUI 



Pa&fcpoJl 

E*™i 

BEL Quantum 

Whlslter 

Masson 

Radio Shack 

Uftiden 

Fs* 

Cobra 

eCLW&clor 

Snqoper 

Ftmbusicr 

Sparkoffldtic 

Sunk>cng 



tie cut 
ffwport 

r BEl 
Snooper 
Uh-Oden 

Wi Uttar 
■ r Cobra 
* GUL 
-ftaflic Snack 
r SpgrtomitJC 
*- WiMon 



Ajthough escri staff of experts used 
different nYcthods to evatuate me detec- 
tors, their conclusions were unanimous; 
Escort and Passion ere wfnners. 



Han T « Hit proof 

Call us toll-free ( 1 800-543- 1608) 
and we”H send you the com plete , unedited 
tests. Reed exactly what the experts say 

Howtoonlof 

We sell diracl to you. Orders in by 
3:00 pm eastern lime go out the same 
day. and we pay for UPS snipping. Overnight 
Federal Express delivery rs only $10 extra, 

Ifyouve not completely satcstied within 
30 days, return your purchase. We'll refund 
all your mor>ey h including return postage. 

For lop-raied radar protection, joist 
call us toll-free. 



TOLL FREE 1^00-543-1808 

(CM Vkm Tn fl^T- IUkti, SM Sul 9:33 6 E5T | 



IDAU hWUSIMJlk* G ftrCF.VEF r 

worn $245 |DH « add tl3 «5 tm) 

PASSPORT 

k AD j* ; B - ErlCflvEie 

<OH ru. add IlUL 23 ra» i 



Cincinnati Microwave 
Department &6S38 
One Micmwsve Pi era 
Cincinnati. Ohk) 45249 9502 



For Information, call toll free 1-800-543-1608 
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OLD HOUSE RESTORATION 





BY BOB VILA 



Wood-Stripping Decisions 



■ OU'VE just 
bought the 
nil I house of 
your dresims and 
shin U ter a! the con- 
dition of its trim- 
work. Layers of 
paint hide any nr- 
uateness anil you 
dream uf restoring 
the woodwork tn its 
original unpointed 
elegance* 

There's no one 
'Tight" way to i*e- 
niove paint from 
wnrsd trim. Bui a 
brief esplanatkn 
and evaluation of 
the alternatives 
available will help 
you Lo make an in- 
tLdhgent division. 

Whirh method you 
choose will depend 
on the time you've 

allot Lei I For this job. 
how much money 
yoilTe willing Louse 
from your ms Lone 
Lion budget, and 
yon i- own prefer- 
ences for one meth- 
od over another* 

Stripping wood- 
work is an expensive propo- 
sition. whether you do it 
ymirself or him someone to 
do the job for ynu. 

Doing the wnod stripping 
yourself will coal a lot of 
Lmit 1 , hiring someone can 
cost a lot of money. 



4/1 



w$ 



One or ttte way* lo remove layer* of oJd 

In-place removal 

As far as I’m concerned, 
them nne thme ways to re 
move paint from interior 
worn I trim : mechanical ly . 
chemically and using h heal 
gun combined with a putty 
knife. Like anything else. 



paint Is with a hear gun and putty 

each process has its good 
plants anti had. 

M echanically rento vi ng 

paint with a scraper is hard 
work and you risk gouging 
the wood. Of the do-it-your- 
self methods. if& probably 
Lhe hardest. The more ornate 



the molding, the 
mure difficult this 
type nf removal is. 

Stripping paint 
this way is costly in 
terms of time, ft's 
messy, i lusty work 
and, w hen old lead 
based paint Is in* 
vfllved, this dust 
becomes more than 
jusl st nuisance. It 
creates a serious 
health hazard when 
it is breathed or 
ingested. 

Removing paint 
with chemical strip- 
per® is also a messy 
and tirne-consum- 
ing job. You'll usu- 
ally still have to 
scrape a little to get 
the last bits of paint 
out, so you still risk 
scratching anti 
gouging the wood . 
Fve also noticed 
that many times 
chemical strippers 
raise Lhe wood 
grain. But it - s usu- 
ally nothing that a 
good sanding can’t 
correct. The big- 
gusl drawback to this pro- 
cess is the potential health 
hazard Lhal results from in- 
haling some of these fumes. 

I I'll discuss this in more de- 
tail later.) 

Using a heat gun coupled 

iPIftlFV titm fo/t^r 1 jflj 
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53 CADILLAC 



The most exciting cars of our lifetime. 

In the most dazzling collection of die-cast models ever! 
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Csritfwin apprtttimaflei* scluai Lit 

&™rit 3 VL Cadillac 5 Mi* L TtiLmdefbird a L 
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sure. L\P 



Please enter my subscription far Tt le Ctass/e Cars of fifties, con- 
sisting cf 12 imported die-cast models in the prized 1-43 &cate 

I need send no money at this lime, i w<ll receive a new replica 
every other month and will to Oil led for each one <n two equat montMy 
o i $27,50* each, beginning ww to shipment, The '50s- 
styled imparted display, and a customized reference binder will he 
sent to me at no additional charge, _ 

’Prgt my it? It tat 



VR ?MSS Ml^S 

ADDRESS 

CITY 



Theffdoratfoand the Tetfe, The 
T-Bird and the Woodies, Mnfnrcettahif* 
dream machines, lo take 
back through time. 

They're all here! The Classic 
Cars of the Fifties. 12 authentically 
detailed replicas, in the prized 1:43 
scale. Loaded with special features 
usually reserved for one-of-a-kind 
models costing hundreds of dollars 
or more. 



H inged doors and hoods that open , 
Bucket seats. Sculptured engines 
and undercarriages. Painted, hand- 
polished metal exteriors. All in the 
cars' original colors. With as many 
as fifty separate components ha nd- 
assembled to form a single car. 

There’s never 
been anything 
like it in the hun- 
dred-year history 
of model car 
collecting. Imagine! 

Classics of this size 
and detail at just 
$55 each. 

And the hard- 
wood and veneer wall display is 
yours at no additional charge. 

It's the definitive collection. With 
every car chosen by the connoisseur’- 
magazine Automobile Quarterly. r,,. u 
each one precisely crafted, to 
exacting new standards of excellence. 

Outstanding value. From Franklin 
Mint Precision Models, of course. 



fielermc* 

t>ca’ jts jnd a reprint n* 
«p{Fig-ri* ad ^t«pch c*r 
vr ll U-pi-JVilHl in □ 

% 3 K H t jiraiftiMU bidd?< 



SUBSCRIPT i&lH APPLICATION 

Franklin Mint Precision Models * Franklin Center. Penrisyk-ama 39091 



Please mail by March 31, 1983. 



DilfMky Mltf 

zaV m t ■ 
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OLD HOUS£ RESTORATION 

fi'iHtlitt&mlfnrttt fMtfjc jit 

with a putty knife and scraper tu [unseEi 
lljhcI remove paint is l he third alterna- 
tive. It# Usually the one- t like bent. 
Many t &«-n. h thick layer of paint will 
come nfT t\\ lie ker this way t han when it's 
removed chemically. Of course, ye n 1 ve- 
st ill got in be careful you don't nick the 
wrir h| [is usually itiickei than using a 
draper alone, and eliminates the fumes 
that go along with rhemkal Work. 

Woodwork to go 

There are a m m [ Au t. i f - g h t-r Jilt e i r a ia 1 _i ve# 
available for motoring wood trim, in 
many case*, you can remove the mold- 
ings and send them mu to be dip 
stripped. But, this isn't sis easy an it 
sounds. True, you'll save lots of time on 
the actual stripping liibur, but getting 
t he melding# off sieuI back on again is 
quite a job! 

Each piece of wood must he carefully 
pried off the wall and labeled. ( Hrlnem- 
her. you'll have to put the puzzle hack 
together again!) Then, the nails have to 
he removed, But, don't he tempter I to 
drive the nails through the front of the 
molding. This is a common mistake, ami 
lhe putty that covers the nail head, cou- 
pled with tin* layers and layers of old 
paint, is likely to pull chunks ofpri-ciou# 
wood out wit] i it. Always pull the nails 
through the backside, using either lock- 
ing pliers nr a is. ail puller. 

The moist ure the uld wood is exposed 
In during dip snipping may cause it Lo 
swell ji hit. Make sure it has had time to 
dry (jut ci i m pie Lely before l he pieces are 
re i n si .1 1 ItH 1 . ( >nce * in t he w id I . y i ml t have 
to putty all the holes and sand the 
boards smooth again. Su you call see 
that this process, too, is fairly costly in 
terms of time. 

IT the woodwork is in bad pttlape. 
pieces are missing throughout the 
house, nr perhaps a previous owner re- 
placed some nf the i ild stuff with mini cm 
trim, it might be worth your while to 
have new woodwork milled to replicate 
an r I replace the 1 ild. 

Sinn- the machine setup costs are 
usually t ho biggest expense oil a job like 
this, it doesn't \ my lo have mill work 
di me ti p ri 'p I ucl ■ i jn]y 1 U or r I\> ft . of m 1 1 Id - 
itigs. The molt- you have done, ( he more 
efficient this method Income* 

It + * probably the beat alternative if 
y < m vv got 1 1 1 re] ia i r h ?r le 1 1 1 are t hi ■ w« h h I - 
work in all or most of the house. I know 
of one i-eceiU project where it w as more 
cost -effective to implicate all the trim- 
work in h house as compared to remov- 
ing all the hoi hop paint. 

Do It i^fely 

Mm matter what method you choose to 
-trip paint from w<hh! li r im. it] ways keep 
[he safely of y ourself and your family in 



mind. Tw 1 1 ■ if the main concerns here are 
with i he lead -based paint# and the strip- 
per fumes. 

Always wear a mpirulor that fits 
right and is designed for the particular 
hazards you may face, whether it’s lead 
i lost . particles, Vsiftors or solvents. 
Many times professional advice Is need- 
ed ii? ensure that you Vo got the right 
protection. 

A local safety «s upfily house is a grind 
place to start, i k' you cars always call 
your nearest ( 1 cru| national Safety mid 
Health Administration -OSHAi office. 
Explain what you plan in i In. whether it 
involve# chipping, heat or solvent use. 
Aj i OSH A pnTessiNnul should tie able In 
advise you on the purchase of a ix^pira- 
tor that's approved for Lhai particular 
usage. Always wear Lhe proper eye and 
hand pmteetJan + too.. 

Anytime yuu>r working with lead 
paint (to he on the safe side, aasurnc you 
are removing lead paim if your house 
w as built before Iftiim. seal the mom off 
from the rest nf the house U* prevent Lhe 
rl u st fro m t ravel ti ig, VVi i r k i u ji well - v u n 
t list l"( l aj r 'u , an r I wen r 1 1 i#| iussi h It- tin ver ■ 
alls or. Hi the very least, launder your 
work duthe# separately. DunT eat. 
chew gum, smoke or put your hands in 
your mouth. Don’t attempt any lead- 
[>amt removal if there are children or 
pregnant women in the- house, 

rruper cleanup when leail paint is in- 
volved is crucial r Ilon't vacuum, since 
many filter* aren't fine enough to ps-e- 
vent spiralling the lead dusL Wet 
sweeping usually works best to get the 
shavings ami chip -" 5 off Iht- floor. If 
you're renovating si single- family home 
yuuraclf, it's usiudly ok ay to place the 
lead paint residue in r ightly sealed plas 
Lie bsigs and discard it along with the 
rest of your household trash. To he on 
Lhe wife side, however, it's best tu cun- 
i net your state's Department of Health 
nr Environmental Protection Agency 
for any specific regulations, 

Finally, a word alaint Lhe sate use nf 
ehemiealsLripjiiirs. The U,S.( Consumer 
I - 1 l'i K luct Safety t U ►mm mi 1 sn (CPSO 
now require* label# warning of pi jssjhk* 
earner hazards on all stripper# that con- 
tain methylene chloride, iThia chemical 
has been shown to cause nuicer in ani- 
mals during laboratory testing 3 , 

Tm protect ynuratdf against jmsdble 
exposure, the CPSl" suggests out d uu r 
use «f jimducta that contain this ingredi- 
ent. Ifyo-u muat work inside, dn so only 
u ui ler high -v u nti latiu n cont ti l iona 

where there is u [Hisitive How of air. 
Opening doors and windows is not 
enough: The ti'HC advises using a fan 
to exhaust the air outside. Or* use ait 
air- supplied respirator. 

No matter which method you rhoose, 
be prrpan^l for harrl work. But tlu- i»ntl 
result i jf gleaming, fiolished wfsjfl will 
be well w r orth it. M 
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BY TIM COLE 



Machines: The Soul Of Science 



j EDUCED 1 to es 
l^ntiafe, science 
li& a process of tie* 
duction based on obser- 
vatium While undent 
scientists relied on Lheir 
eyeballs and a quaint 
system af myth and logic 
to arrive at their conclu- 
sions about the cosmos, 
litter generations were 
able to refine their Ideas 
based on an improved 
capacity to see. Instru- 
ments marie thf differ- 
ence. 

Robert Hooke's in- 
vention of the twin-lens 
compQU m ! mic roscope h 
based on an instrument 
created by Anton van 



Cornell' s Jack Freed and Jeff Go reciter wUh their eJectmn spin resonance device. 



Leeuwenhoek, led to the dis- 
covery of the cell, For 54) 
years, giant electron inLem- 
sropcs have allowed scien- 
tists to observe not only 
Hooke k cell but the cell's in- 
dividual atoms. Galileo (tuIo* 
lePfi invention of the tele- 
scope confirmed Nicolaus 
{ opuriiicus's theories ufa he- 
liocentric solar system, with 
the Earth am I Its sister plan- 
eta revolving around a life- 
giving Sun, Astronomers to- 
day have built upon Galileo's 
simple tubes and lenses to 
create huge reflecting tele- 
scopes that gather light from 
Lhe far reaches of space. 
Larger radio telescopes, re- 
flector arrays and the orbit- 
ing tek+scojies of the future 
will permit astronomers to 
see Up the edge of time. 

Machines like these and 
others allow scientists to see 
farther and peer deeper, to 
roam the frontiers of the un- 
known, develop ideas, con- 
firm ill £< theoretical and gen- 
erally build the base of 
knowledge that allow* the 
great swaying thunder of sci- 
ence to proceed unabated. 

What are the latest de- 
vices that help scientists see 
and do? What are the con- 
temporary equivalents to the 
microscope and telescope. 

Consider Lhe machine re- 
cently developed by Cornell 



chemistry professor Jack 
Freed, aided by graduate as- 
sistant Jeff Gurcerter. With 
Lhe mouth-filling lag “211 
Fourier Transform Electron 
Spin Resonance Spectrosco- 
py," shortened to 2D-FT- 
ESR, scientists can now ob- 
serve not only the molecules 
of a compound, but they can 
"see 11 chemical interact in ns 
that occur in billionths of a 
second. 

How does it work? Elec- 
tron spin resonance is based 
on lhe fact that spinning elec- 
trons are. In effect, tiny mag- 
nets . Another important an- 
alytical Look m3 clear 
magnetic resonance spec- 
troscopy, or NMJi. is based 
rm similar phenomenon — the 
spinning of atomic nuclei 



With NMR, powerful mag- 
nets are used to align these 
atomic nuclei hke the needles 
of countless compasses. 
Hums of radio waves are 
then beamed at a sample, 
which causes the nuclei to 
(joint in different directions. 
When they realign them- 
se I v es. 1 h t-y c mi t si wie of l his 
absorbed energy as radio sig- 
nals, How these radio signals 
change with variations in the 
cent rolling magnetic field 
gives scientists insight into 
the molecular structure. 

The process is similar u p ith 
ESR spectroscopy, be l elec- 
trons have a magnetic field a 
thousand times greater than 
atomic nuclei, which allows 
electrons to absorb and re- 
emu energy much faster^ a 

_XU L ^ . 



prs icrss that allows sci- 
entists to observe ultra- 
fast molecular reac- 
tions. 

Freed and ( iorcesLer 
havt* improved mi exist- 
ing ESR techniques by 
developing electronics 
that produce and detect 
precise, high- (lowered 
micro wave pukes lust- 
ing n to 10 nanoseconds 
long. Fro v Sous EttR mil- 
chines used "continuous 
wave n microwaves lhal 
gave a less clear picture 
of molecular Interac- 
tions. The device wilt 
give scientists deeper 
insight into the myster- 
ies of inner space. 



so 



CON t ACt 



This remarkable machine 
will eiIshk ojien up wide ave- 
nues of intellectual inquiry 
— and begs ii poremniul ques- 
Lion: What kind of science 
will we be able tn achieve in 
the nest general inn using 
such fabulous machines? Not 
even Leeuwenhoek would 
have the answer to that mse. 

Neuie: A 
Myth Intact 

Despite thf’ fofmgoinp wiltiLr 
tn modern scientific machin- 
ery, it just winikln'l do to 
have fidget ry come ah mg 
that calmly | junctures our 
myths. The larch Ness mi Ul- 
ster is a case in (mint. Despite 
the best efforts of scientists 
aboard a II nl ilia ufboats per- 
forming a sonar sweep of the 
loth this past summer, the 
monster managed to elude 
concrete i le tecti u ri . Or 1 1 id 5! ? 
PM correspondent Hud Mc- 
Donald, on hand for the huge 
exercise ^insured by sonar 
maker Low rente Electron- 
ics , reports that promoter of 
“Operation Deepacan" spot- 
ted a large moving object 1 711 
meters deep I (JO yards off 
shore. Could it have been a 
dependent of the landlocked 
plesiosaur first spoiled in 5B5 
AAV! Fortunately h the ma- 
chine hasn’L been invents! 
that will let us know for 
sure, IW 
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AUDIO 



BV FRANK VIZARD 




= THERE is any 
problem with laud' 

l I speakers it ha* to he 

i he wiring. And if you want 
to create a real headache 
fur yourself, try wiring a 
second pair of speakers 
for a surround sound sys- j 
U-m, or fur another I 
room. Even wiring one I 
pair nf speakers to a re- M 
ceiver can be trouble- m 
some if the electronic B 
c i am | hi? i enl s are o r i Hil- B 
opposite side of the I 

mom,. B 

A solution to wire B 
ing problems corner 
from two companies each 
offering its own version of a 
wireless speaker. Although 
Kdss and liecoLon have de- 
veloped similar products, the 
technology each uses is very 
different 

The Kom approach utilize* 
i n fretted L ec-h n ology . 1 nfra- 
re« I aut I io t ransn ]i ssions ha ve 
been re searches] fnr years, 
hut i! wa&nnl until the recent 
development of a compander 
chip — il reduces the nnUe 
caused by ihe infrared op- 
tics — that true high-fidelity 
audio trails missi nns became 
feasible, 

In a methodology similar 
In the existing Kush wireless 
headphone, an infrared wire- 
less transmitter is plugged 
into a source unit’s head- 
phone jack. The transmitter 
converts the audita signal into 
an infrared beam that is dis- 
| nerseri t h ro ugbout t he r r ion , 
The transmitter beams tWra 
discrete analog FM-carrier 
frequencies, 35kHz for the 
left channel and 250kHz fur 
the right. Each shaker has a 
photo diode sensor mounted 
cm its top. This sensor cap- 
tures the infrared beam and 
converts it back into an audio 
signal. The senior in each 
speaker is able to pick out the 
appropriate left nr right fre- 
quency* 

Each speaker has its own 
volume and tone control as 
well as an os okf i hailck 
switch. Each cun be plugged 



into an AC nutlet for power, 
or run on eight 11 IT cell bat- 
teries or rechargeable NiCd 
batteries. 

Knss rates its Jl’K/BOOti 
wireless speake nma having a 
frequency response of Id to 
^nqMiii Hz with less than L5- 
percent distortion. Each 
speaker has twu drivers, a 
5 He-Jjl woofer and a 2-in. 
tweeter, 

I must admit to being 
pleasantly surprised by how 
well the JCK GHftU speakers 
performed Having used 
Kuss and other cordless 
headphones, 1 expected to 
hear a lot of '’hash" when the 
infrared beam whs. blocked or 
interrupted, Koss, however, 
has employed a hh of circuit- 
ry not present in its cordless 
headphones because of space 
ci inside inns. This circuit- 
ry is designed to put the am- 
plifier in each speaker in a 
standby mode when its re- 
ception. of the infrared signal 
if- interrupted. The circuitry 
has the practical effect of 
muting the speaker until i hi- 
fi ill infrared signal is re- 



ceived, thereby eliminating 
any unwanted noise that 
could nesu.lt from a weak or 
missing infrared signal The 
uniting only becomes notice- 
able if the infrared signal bus 
been blocked for a substan- 
tia] amount of time. 

I found the JCKffiOOO 
speaker? iwifomaerl best 
when the transmitter is 
; dace* 1 5 ft . nr m ore a kn iv e the 
floor. A high locution for the 
transmitter seems to help 
distribute the infrared signal 
around the room more effec- 
tively. People casually walk- 
ing between the s|H.-aker ami 
transmitter bad no adverse 
effect on the audio in terms of 
interrupting the signal. 

The sound quality of the 
J < ' K.'oi HNI is got k! — but not m y 
great that I would recom- 
mend it Jis a primary speaker 
system for a serious music 
lover. The relatively small 
size of the speaker? — they Ye 
designed for wall hanging 
— as well as the practical lim ■ 
i E at ion f imposed by the size 
of the power supply combine 
to limit the amplifiers oUl- 



put^ the size of the d rivers 
and, therefore, the sound 
pressure levels the speakers 
can generate. List price for 
the JCK/6000 Is $350, 

In contrast, the Recoton 
wireless leakers cost Him 
less and actually have more 
flexibility. The Mass speak- 
ers are confined Lo the room 
where the transmitter is ks- 
caled. The Recoton speaker? 
can be placed anywhere in 
thy house. 

Like I he Ross speakers, 
Recotoo also utilizes a small 
transmitter plugged into the 
headphone jack of a source 
unit. The transmitter sends 
each channel of l ho stereo 
signal on a discrete carrier 
via the AC wiring in your 
house. Once you've plugged 
in the Recoton "Wireless j 
HUT speakers into the wall, 
twu receivers housed in the 
"active' 1 or left speaker flick 
out the audio signal for 
n?| nv m I net k in, A patchcord 
relays the right channel in- 
formation to the "slave” or 
right speaker. 

The active Speaker also 
contain* a preprietary cireuN 
that rejects any unwanted 
electrical noise or anything 
besides the deal re* I m d it * s ig- 
nals. You won't he!]] the pro- 
prietary circuit by plugging 
the speakers into a surge- 
suppressor outlet atrip. The 
surge suppressor will filter 
out the desired audio signal 
altogether. The active speak- 
er also has the built-in amps, 
and i )N -t wv tint i V nU r M K eon - 
IreK 

The Wireless ION speaker* 
arc designed to he used jis a 
utili ty prtid net — sound hi ng 
to 1 :h> plugged in when you 
warn music in another room 
or out on t he patio. The cabi- 
nets house drivers that are 
only i' in, in diameter and 
their frequency response is 
limited from W to 15,1X10 
Hz — which means lhat you 
shouldn't expect to hear ev- 
erything that might be on a 
CIX In fact,, with compact 
discs as a source, the lOCJs 
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tend to put ii lot of the sna|j, vrsitkle* uml 
| Hip EkssoLiEilw] wiLh vinyl ivuiu'fis buck 
into thu music, ^ilicnitarly if you don't 
ai^uratety match the volume levels be- 
tween your receiver and the active 
B]>eaken 

Their in ten i led role aa a utility | prod- 
uct also re^l riels amplifier power to 10 
watts per channel. 

Ne vertheless, other audio speeifica- 
lions, arc ipiite promising particularly 
the separation fij^urir ofHOdH. It's defi- 
nitely a fijrui e yuii can hear m the play- 
ing, Eli [ heory, iHl- list 1 of lw ! n separate 
siynal earner actually makes ihe po- 
tential separation "infinite," 

Small jjortabk 1 iqK-aken* that just 
plu£ into a wall to deliver music on de- 
mand have their uses. And they would 
also work well as the second, reHrchsm- 
nel pair of speakers in a suiround sound 
system. 

Still, I'd Ii ke 1 1 1 see i ten *t i siVa w i reless 
technology' ad a] lied in kirjft-r s|H k ukers 
wit h bet t er sj ieci ficat ii m s . I ha ve e i j gi ve 
the Ktjss speak<u‘s an edge in sound 
quality at present, but the technology 
used in the Recoton speakers has the 
greater and more versatile fr mg- term 
future. 

DAT: Ford's First! 

Ford has become the first automaker to 
publicly embrace the digital audio tsq*e 
(DAT i format, a medium comparable in 
sound quality to compact discs (see 
“Digital Audio Cassettes: Small Ta]*», 
Hig Sound/ 1 |>age Uni, July 'K7k Ford 
says it will offer playback-only ma- 
chines as an opt km Eh mid-year IffKH Lin- 
en I ii Continentals, 

The machine is being supplied by 
Mtmy am) Font officials estimate that 
the D AT n | it k »n w 11 1 cost l >et ween $ 1 2f H i 
ami $Lo(Nj. 

The HAT unit itself will not have a 
tuner so it will be coupled to a standard 
AM KM cassette receiver, making dual 
tape formats available tu the driver* 
The DAI 1 machine is also meant to be 
sold in conjunction with the 1 -IQ- watt 
Ford JR L audio system that has long 
been available in Continentals, 

Look for a hands-on review in this 
space 1 in the near future. 

In any event, the Ford aiinrumceinent 
will open the door for other electronic 
companies to enter the market. The 
Japanese can point to Ford as the DAI' 
leader, if Congress should say anything 
negative, and Congress Is not likely tu 
get mad at Ford . 

Car DAT machines are play -only de- 
vices and this nicely sidesteps the copy- 
ing concerns of tin 1 record industry. 
CRS Records 1 projjtised copyguanl on 
CDs should also fade away now that 
Sony lias acquire 1 the company. 

Meanwhile, the play-only DAT de- 
vices should stimulate the demand for 
recorders and prerecorded soft ware. M 




Easy To Use! Place 
Image Underneath & fee us ^ 
Projects 3 -D Objects Too? m 



IDEAL FOR STUDENTS, TEACHERS. ARTISTS, 
WOODWORKERS. NEEDLEPQlNTlNG r ARTS AND 
CRAFTS AND HOURS OF FAMILY FUN! 



Now, Anyone Can Easily 

COPY & ENLARGE 

ANY PICTURE, PATTERN DR DRAWING 
EVEN 3 -DIMENSIONAL OBJECTS 
UP TO 25 TIMES ORIGINAL SIZE! 



Project: Prims, Plans. Photes. Stamps, Coins, 
£ Gems In Natural Color — Onto Almost Ary 
Surface: Wood, Wall Screen, Paper, Fabric 



This BRAND-NEW EP I SCOPE PROJECTOR projects 
directly from snapshots, bouks, even solid ob- 
jects like coins, mineral specimens, etc. Fine 
reflector and mirror system. Hi-in tensity projec- 
tion Ions that enlarges, images up In 36 foot 
cooling vents and "on-off" switch. 

No, 4SD0A — Episcope Projector $16.95 

EXTRA BULBS FDR YDUR PROJECTOR ONLY S2.00 




RELAX-A-CYCLE 



TAKE A SEAT t PEDAL- A WAY THE CALORIES 
WHILE YOU SIT. WATCH T V OR READ! 

Turns anytime mte "fitness time". Exercise doesn'l 
have te he drudgery Pedal your way \o litness 
while you watch T V or Read the Papers. Yes, 
RELAK-A- CYCLE really lets you lake a seat and 
exercise. ttmb adjust resistance so you can in- 
crease your workout gradually, as muscles get 
firmer and stronger Heavy tubular STEEL Freme 
wilh nan-slip griff pedals and straps. PlfI it dp 
table and use your nr ms ter an upper body work 
oulf Boosts circa I alien, firms muscles and burns 
calories. GUARANTEED 1 
No. GDI B— Relax- A-C- 




A COUNTRY CLASSIC... 

'ROOSTER' WEATHERVANE 

A “Counlry Classic" . . . Ihe Raositr Wflathtrvanf. 
Our lull color vflriian Elands almost 3 FEET TALL 
and metres 1 7 Vi" across. Specially crULed for U& 
with hei^y-auly met* I minimi hardware ind 
wtaUierpreaF hi-impstl nule-ials. Eaiy to luemble 
hardware adaprs In AriV .angle maf. ArUchEE to pare h 
I e ii :': t- cf mail tax too. Can be momleJ on pole 1 
Included:- far ymir ya r d nr garden . El rtlfcli a 
charming garden acctnl! And; -r f tally dues work 
tells whlcPi way the wind is mowing. Loo* at hie 
puce — now, Thai Is & pod eld raHiinoeif bargain! 
Ha, 014JD — R6Gil€r WEJKhf-rvifi* 114,15 

Ho. BUl— SchnoriET WHaltiOrrane (14.15 

S*V£~*Ht two $jt.m 



Only... 



Almost 3 Feet High 
Foil Color 

Cfrftplltl 
Hardware For^ 

* Rcflf * CardBTi 
■ Parch * Fane* 

* Mill Hqi 




Tlj i find 101 utflii for cur handy Fo HAHDW0aD 
SEAT. Portibl*, 5w1 W |« iTufiJy ! Sland Dll *1 
Sit on -1 Takes a nappy table Soo. Warm Hard 

wood Grain &ha*5 through Clear PrateGMve Fmis.h 
firtar looking — can br o^ed aj Mmp table or end 
table Take It anywhere! A coniroM at ippilmg eue-n-ts 
i.ohcc-rti. picnic-b ari! H i Lht pc 1 1 pc f sirsd :,iac* lab:c 
Fold Ii up Had r! measures a more 2" wide. W acorn 
bit lifloDiros carryini handle in Irunk ol zir and 

yoa'-re alwurs twcIf to like a V^hal p Ht 

Eretyane ran m-.f Ihe "anrwliere seat" It? 

Ho. 2154 — iiiywhare Seat S 4 U 

I Kira Saxmgs On MulliplE- Orders! 

TWO ON LV $| THflEE ONLY SI 1 



His Wings 
Twirl With Every Breeze 



A lash nJ colpf . . . i% win^s. (vilfl m reariUJt 
Hying moliorvf The .p-Ef re L .i lard^cape accenl 1 nr 
your rare. Lawn or Gordon keeps pe^l away 

Irr.rr vfiftfnhln r^lrh and Fryilo ton 1 Action duefc 
mea^ui'ei a Paul 1G’ n Fang and i . rompFetely Weather 
fiesistanT. Tomer, complel^ wilh IS' 1 tush metal 
iunpprt rod. full cnlC-r SpfCitHT priced* 

He a 136— Millard |?.T7 - TWG Si 2 - THREE $1 T 



RUSH the Homi o-rdeffd Art 30 DAY TRIAL tomplite uEiilaetton GUARANTEED Df mv mnney back promptl* ieacepl 
paitigv £ hjnfllinsi ph v parmfol n cncln^pd IncluPlng 1.901 nr ppsEjep £ Handling. Itorry! Np C.O.D i NTS. 
Cus tomerr MUST add SsMl Tu 

FOSTER -TRENT INC.. 2345 POST ROAO, DEPT, sz?- n P LARCHMONT, N Y. 1053B 



True Tu Lift Coloring - Fascinating Action 
FLYING MALLARD WEATHERVANE 
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BV STEPHEN A. BOOTH 



'88 Debut For Filmiest Photos 



Konrcft s prototype 
ftfml tu CSmLTH. 



Wane* 

Trouble is, all of the sys- 
tem# previewed or inli'si- 
1 1 UK-tHi I to i late are aimed for 
professional or insLitutidiuil 
use. ami therefore carry hef- 
ty price tag*. How hefty? 
Figure a cool 15-grand for 
the nutg-diiw camera, a play- 
back deck for the disc, and h 
color printer to churn out 
snapshots ize copies. The 
new Sony ProMtmca eunieni 
would set ymi hack $JOUO 
a! fine. 

What's been missing is mi, 
electronic still camera that 
cqsls less than a Yuguahcl of- 



were, you 1 1! see ihe VS-lUl's 
price tag in contest. Be- 
cause the VS-101 is es* 
[jetted to hit these 
shores somi. it 
might be worth- 
while to review how 
electronic still phiv 
tography works. 

The camera itself 
might resemble a *l5mm 
SLR, :is Canon's SVS does, 
nr it might take l he shape of n 
medium format roll filmeam- 
era the way the Sony and 
Konica entries do. Kodak's 
prototype mag-disc camera 
looks and handles like binoc- 
ulars. And Casia's VH-1D1 is 
reminiscent of a min> video- 
camcord e r. W herea* crm- 
vl* rational camera# «-xj:Kn8i j 
and store images m light- 
sensitive film, the still video 
camera til’s! registers an im- 
age on the same type of solid* 
state pickup found in video 
movie eamersis 
and camcorder*, 
then store* the ln- 
formation as F1V1 
signals on a mag- 
netic medium* 

Unlike v [den mov- 
ie systems^ which 
use magnetic ta|ie 
cassettes, the still 
video earners# store 
iheir information on a . iu 



SonyY filmier Pru- 
MavitA costs 54000. 

magnetic disc w F hn#e hard- 
shc LI ho usi ug measu res about 
2 in. #q. i Fust like videotape, 
Lhe disc can lie erased and re- 
used. 

This (fee spins at 1800 
rpm, and the FM signals it 
receives are recorded in the 
standard NTSC video for* 



51500. 
Casio s filmier V5-10I. 



Sandwiching Leftover Slides 

E VERY mil of skdes has 
some bad shots, but 
sandwiching (lie rejects can 
yield startling images. Hold 
two or three differenl scenes 
together against the light 
When you find a combination 
you like remove the trans- 
parencies from !heir individ- 
ual mounts, clean away dust, 
and slip I hem logether in a 
plastic slide mount . You can 
project Ihe combo. or dupe il 
as a single sikte Shown here 
Is an overexposed vertical o! 
a skyscraper sandwiched 
with an overexposed horizon- 
tal of a sunset 

—Armand £ma inran 



I T MAK V< 

nearly seven 
I years s i uev St i ny gave 
us a peck of the future With 
it* ex peri mental Mavica 
magnetic disc camera, but 
ltibS seeing lu be shaping up 
as the breakthrough year fur 
fil miens f ihi itograpby. 

Thin is nut Lei say that elec- 
tranicdmgging ur still video 
flic Lure maker# don't already 
exisl. Canon began selling it# 
Still Video System in thr: 
summer of Wi ("Photogra- 
phy page 54, July ’HB) and 
sim-e that lime, major phutn 
and electron irs firm:- *tich 
Chinnn, Fuji. Hitachi, Ko- 
dak. Konka, Minolta* Nikon, 
Panasonic and Polaroid have 
shown t bey'ne read: iu enter 
the club. New# of these pro- 
totypes has apjieartHi in this 
column ai one lime nranuth- 
or. Most recently r Sony final- 
ly pul a price and delivery 
date on it# ProMavica hard- 



fer* playback di- 
Jvutly lu your TV 
set from the camera— in oth- 
er wards* a ^Ltli video camera 
for amateurs, ltni.it this 
year, that Is. 

CtiKio, an electronics com- 
pany best known for musical 
i list ru merits, ca lei 1 1 lu or*, 

wristwatehes and typewrit- 
ers. plans to introduce just 
such a fi I rules# camera fur 
uIhiuI $1500. The VS- 101 
isn’t exactly cheaji— you can 
shoot a. lut of Polaroid S[M k f 
tru instants fur that dough. 
Nnrdoes it do all the things a 
Snny PmMavk-rt or Canon 
SVS wilt dn (or do them as 
wellb But rasirrs fi3m!i i ss 
snapshf niter is a first rsf its 
kind: If you remumber how 
eK|htm*ive the first VCRs 



Tips For 
Better Pictures 
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Radically icy red Kyocera Samurai 3 hrrlf- 
frame, nutotocus SLR with 3X power zoom. 

mat, jusL the same ati that used for TVs 
anil VCRs, Th^ dif^s image capacity 
< lues vary , aces a j c I i ng is > l lie | del lire reso- 
lution fie^i roc J , In the Field mude, the 
rlise hold* 50 images, each comprised of 
a single NTSC field.. In thehighm^re^i- 
luticiii Frame mudr. each image consists 
of two NTSC fickle or one full TV Frame. 
This mejins disc capacity is reduced to 
25 images, CasioV VS- 101 records only 
in the Field mode* whereas p^ife^donal 
models offer both. Another difference is 
found in the tens and fiii'using 
Some of the pro mndeds focus automati- 
cally. Most offer interchangeable 
lemse.s, or at least variable focal-length 
2 <ki3u leniws. Rut the VS-lUl comes with 
a permanent fixed- focus lens. 

Where the VS-LHI steals a march mi 
tiie pros is in its playback ability. Most 
still video cameras jiiv recurd-cinly ma- 
chines. You have to switch the disc to n 
separate playback deck to display the 
pictures on TV, transmit them or print 
them. Uniquely, t.'asios VS- 101 \w- 
mits playback right from the camera, 
for display on your home TV via simple, 
VC R ’ type et mn E?ctimis. 

What about prints? Casio says it will 
offer an optional, color snapshot printer 
at a later date, for about Lhe same price 
as the VS- 1 01. This, in fact, Lh Lhn vision 
many parties have for fdmless photog- 
raphy: a printer in every home. This 
might come Co paas, when printers be- 
come Jis inexpensive a* transistor 
radios. Meanwhile, other visionaries 
believe the job can be done less expen- 
sively H and with better results, by the 
-SHtne photo proceasurs we bring our film 
to today. 

Ninja Camera 

No, t he young woman wieli ling l h e cam - 
era here isn't using the latest still video 
magnetic imager. But she is wielding 
the hottest new film camera in Japan, 

ft's called the Samurai and it's the 
first in a liira 1 if “new concept" film cam- 
eras from Kyocera, L he electronics com 
pany that is also the coqiorate parent ■ if 
the Yashica pholu brand. In Japan, the 
radically styled Samurai sells for about 
$500. Kyocera has noL yet decided 
w hether to sell it abroad — pnrhaps be- 



cause it's too radically different? 

Though our model friend is holding 
the camera with two hands, itV de- 
signed Lu be palmed and njjcrated with 
nnJy one. The vertically oriented Samu- 
rai combi n cs t be s imp] icity of |Kji nL-iLnr]- 
shfHJt. com [kil l mngefmder came ras, 
with the electronic sophistication and 
optical versatility of the new Maxxum 
school of autofotuft SLRs. To wit: The 
camera's computer brain makes all Lhe 
ex posure derisions Tor you, while its 
computer eye focuses precisely. Load- 
ing. rewinding and film-speed selection 
sire also performed automatically. 

A powered zoom has a JX ratio, 25- 



75 mm fdl.ii lens, the equivalent of a 35- 
106mm lens. Why equivalent? The an- 
swer is fount! in the camera's vertical 
shape. The Samurai, you see. is a half- 
frame 35mm cameras The film scrolls 
from bottom to top instead of sideways. 
This yields two 17 x 24mm horizontal 
frames in the same spam of the conven- 
tional 21 x 36mm frame exposed by reg- 
ular 35mm cameras. For this reason, 
Kyocera has yet to announce U.S. deliv- 
ery. Half-frame cameras have never 
been popular in the Htates, especially 
among processing labs. Samurai's 
uniqueness might change all that. If so, 
watch for our hands-on test. PM 









Finished! 
In half 
the time. 



Polyshades is stain and 
polyurethane in one! 

So you get beautiful color 
and tough protection in 
the same 
stroke. Wood 
finishing is 
twice as fast, 
twice as easy. 

Polyshades. 

In six rich 
colors, satin 
or gloss. 

ati- 

page booklet, 

Tips on Wood Finishing. 

Min wax Co. Inc,. Dept, PM-038 
HO. Box 426, Little Falls, 

New Jersey 07424. 
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The engine in your future car may be a little weird. 
But it will be very familiar too. 

BY NORMAN MAYERSONN AND KEN ZINO 



A S TH K A l f'H >M< HtlLE ,s] 3 iti!h IoweiiiI thv 2 1 st mUuiy 
tx'VuEuttuh i* in pnjjftvss umk-r Lin- In mi I. 

A rur that's lun has luruim- a j 1 1 ■ i 1 1 1 ■ i r v anunip 

t’iirimyt'rs, ( liMrti jiorl'omiaik-r bicrvjKa'ttil w bwi thal \nnkA ^nr:- 
dmvn Si i. ilii 1 iMiEuslry is itj i lor a hnrw'tKHVi p r nu.v 

iml i hi- i my t h i np si nvr t h i ■ I i u ii ** — >v ii I ■ 1 1 w] s ynl i fiVn ■ i nv. 

In the i[Hai 1 < , r-a-i;iillij|i “lin^ nuni* hui^efniwer was 
fiiuUrr uf timtv ilis^lat-pini'iii. I kit in si (wi 
1-rtmi Jinv ■ n iMsdnias ritv imuim-nl (hid | tlmv* mpn-a^mp 
i-mphas^ im vnlumt Lriu t-ffimiii'y -inutv [Miner from 
a ijb v l ■ 1 1 ilishfhljKH'nunU — ihe gumv has rhantf-d 
i'i Pilule rub I > ■ * 'uiisiHunnU I. 1 , , Lhe engine y i m litflit 1 H > 
oi]i fc ilneJiiurnin^iii^iOl may ^LijpinUmilnmibusUm] " 



Turbin* -enginf | Above] 
WAftl rot ^rfvflncri in 
rnaiferi'-ili tKhnol&gy 
before- becoming a- ui.ib U* 
option m flufomobve 
applications, E*periinenTaJ 
GM J fiai individuaf 

runneri for each of two 
intake valves ppr gander. 



with its ancestor^ hut it will have some decidedly new 

wrinkles. 

As we've rated before in this aeries. I hi- nexl, century 
may -seem to be a long way off. But Lo ]hj well rain engi- 
neers. 2HJ] is like the clay after lumen mv. Designers are 
already in the final stages uf work on engines that will 
power ea^ in the micU^Js, They know exactly what's go- 
ing Lu be under the hood of, say, a 1994 model. And even 
though the automobile engine of the early 21 sL c entury is 
less certain, it isn't exactly shrouded in mystery. 




Concept 90 J-cyUnder engine i?y Chfysler, deue(ofri?d Tor an as -ye I 
un announced car, mc-i irteveFcis aluminum block. CDurUcrbaFancc 
shafts, cam low Jn head for hood clearance. 



To see what the future holds for engine techiinlugy. PM 

interviewed jmwert min engineers Hi the mojeraut 

| lEin ies , We s4 m ) it h t I c x is L i. rig pn id url i r m engi lit 1 s ll lat inn 1 1 "- 
t h j rat e m at e ri Ells s ir L t?c h ni < (lies that ore on t h e bad i i ig edge 
of design. And we sifted Lh rough slacks of lechrikul pre- 
sen Lat ions to see what engineers are saying to each other. 
As a result, we came tip with a rough idea of mainstream 
engine technology of the next century. 

Gasoline engines predominate 

From now until eiL least 30111, engineers think that the 4- 
cycle. internal-com by st ion gasoline engine will reign su- 
preme. And for Che most part, that engine will be a recog- 
nizable. though highly refined, version of the Four. Six or 
VH that's under your bond today.. That's right, more than 
120 years after Simians ( )tto buitt his first I -cycle engine, 
t he design endures, ( ontinumis refinement ofaguod bade 
design has made 1 his pussihlu. “Thinking back ifi years, if 
somebody said we could have a 1988 Hoick Park Avenue, a 
large car. that goes 0 to lit) mph in Id seconds and gels 27 
mpg, weM have laughed," says Arv Mueller, who heads 
famfitniin design at GM's BdM' group, M We have that 
today, and it's only through refinement that it's possible. rr 

It's a goud bei, then, Dial pnpuLur engines ufthe next 
century will build on the technology of today. They will 
iTicor}Hjr:ih' some of the advanced techniques used on cur- 
rent motors of expensive or exotic cars. Here. European 
makers like 1 Ssiab wil h small-displacement, high -output, 4- 
cylirtrier turbocharged engines lead l hi 1 way. BMW with a 
VI 2 and Mercedes with a Vti pursue jiower in a more 
traditional way — with larger displacement volumes. 

The Japanese — particularly Honda and Toyota — are id- 
ready incorporating loading-edge technology into mid- 
pneed cars. Advanced features like overhead camshafts, 
aluminum cylinder heads, aluminum blocks ¥ mu I Li valve 
cylinder heads and fuel injectors for each cylinder arc Ed- 
ready available on -I -cylinder Toyota ( amrys, ME2s and 
Honda Accords. Even economy cars like i he ( '"rolJa and 
Civic are using sophisticated multivalve motui's Lu in- 
crease power, With l he hi panes v pus hiugt he uni ire indus- 
try, these features vx ill lie quite common by 300 L 
While some of these features sound exotic* they are not 
ni^ssarily threatening to the doit -yourself mechanic. A 
lot of the add-on gadgets that appeared Lo meet ton issions- 
njjitrnl requirements will disappear by 2001. Better en- 
gine design w ill allow makers to meet dean-air regulations 
without such devices as EGR valves, vacuum delay 
switches or air pumps. Fewer pieces will make it easier tea 
service the rest. And longer component life, coupled with 
sc 1 1 f-di a gnostics euuI unit replacement, might return rou- 
tine cur care to (he mechanically inclined amateur. 

Prologue to tomorrow 

This doesn't mean that there won't be some startling dif- 
Fertmces under the horn l in 2001. Hut it is to say that the 
changes will be familiar to those who know existing en- 
gines. particularly high-performance European or Japa- 
nese engines. And it ahn doesn't mean that there won't be 
exotic concept engines nr mid limited -production power- 
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Toyota 4A-GE Engine 

Thli S.^ Prler engine- available In FX ]* and 
MR2 ippm can hai many Feature wSfr iM 

common In advanced- [pcTincjJo^y engines of 
the future, inch a* 4 valves per cylinder twin 
cams and simplified camshaft belt drive. 



plants in 2IJU1. since designers an* — at heart — dreamers. 
ft*&jus£ that reinventing the internal ccmibusli on engine is 
like ndnvenLmgthe wheel — possible in theory, but essen- 
tially [jnintles* in, mn.^ production. 

So here's what we think will happen to the subsystems of 
an internal combust iun engine, eirra 200 L 
■ Air Flow — The power is produced in the comb nation 
chamber by the expansion of an exploding mixture com- 
posed of roughly 14 parts of air Uj one part uf fuel. IT you 
can get more air into an engine, it s relatively easy to add 
the needed fuel to make more power. Using more than one 
intake and one exhaust valve per cylinder helps to make 
tli is jhjssi lil e. It in creases vn I ve area in theefa am be r, w hich 
improves engine breathing and hence output. Four valves 
]jer cylinder is already becoming commonplace, with five 
and more just around the corner. 



Much more work will be dune on the intake system that 
is upstream af the inteL valves. The wide operating range 
of an engine changes the flow characteristics of the mani- 
fold as the throttle moves from idle to full acceleration. 
Intake manifold passages are currently being split into 
high- anil low^peed runners, with the bigger runners nhut 
at low speeds. This allows a high -flow rate through the 
manifold even w hen the engine is using little air. Look for 
more sophisticated intake systems as makers modulate 
intake to maximize cylinder filling at all throttle openings. 

The new Hondo Prelude Si engine provide# a good ex- 
ample of the new wave uf high-flow induction systems. 
Tills 2dJ-liter 4-cylinder uses two intake and twn exhaust 
valves per cylinder. A du:d-#Lagr intake manifold only 
open# the high-speed runners above 5000 rpm. Output of 
the engine is 1S5 horsepower. That's 07. 5 hp' liter, about as 



POPULAR MECHANICS * MASC H I 9 EH 



55 





good as you can buy in a $15 + <KHj ear that's street JegaL 

Force feeding of the mixture is another way to maximize 
cylinder filling, Bolh turbocharger (exhausl driven) and 
superchargers (belt driven ) have been around for decades. 

"Both turbo- and supercharging are ways to increase 
the effective displacement of an engined B^ya Floyd Allen, 
chief engineer of powertrain systems engineering at 
Chrysler Motors. #< Voia cun develop one powerplant and 
use it in bread-a nrt- butler applications— then get higher 
output from the same engine by adding some kind of turbo 
or supercharger. ,h 

How much output? Allen estimates by 2CXI1 that natural- 
ly aspirated, multi valve engines will produce a minimum 
offifl horsejiower per liter of displacement. Force- fed en- 
gines will produce at least llWhnrsepcwer'Uter, By way of 
comparison, the naturally aspirated 3.8-liler V*i that pow- 
ers the L988 Buick Park Avenue mentioned earlier pro- 
duces 43 horsepower/liter. A turbocharged 1988 Dodge 
Daytona Shelby Z 2,2-bter Four has 79 horsf^pnwerditer, 

■ Fuel Handling — The fuel needed to mix with intake air 
will he dispensed by injectors. Current problems with in* 
jector plugging will be solved with detergents added to the 
gasoline* It looks like port injection t where there is an 
iqjector located in front, of the intake valve for each cylin- 
der, will be the most popular system. 

Gasollne is still the fuel of choice among engineers, bar- 
ring some major political disruption in furl supply. Anoth- 
er political action might require either blending of metha- 
nol with gasoline or u.sc of pure methanol as fuel. 

It's along, long shot though: The price of nil would have 
in approach $50 a barrel (it's about JUS now) for a pure 
alcohol fuel to be competitive. Service aLatiun.s woukl have 
to be changed to accommodate the new fuel. 1 drivers would 
have to fill up about twice as often. And engineers would 
have to overcome cold starting and driveability problems, 

■ Electronics — The ignition system is already electronic, 
but higher energy outputs are expected. Computers that 
regulate the fuel and ignition systems are already here, 
but there is still a lag in the response time of the controls, 
explains Ian Macphersom director in the powertrain engi- 
neering office of Ford Motor Co. Computers will get much 
faster than they currently are. 




TwmtLirbo Formula One Ford engine squeeze! nearly 1 000 rip 
from T.5 Jttcn of dlspJacemenl. am} yses modified EEC IV computer 
furl. Ignition manage jnrrrt system developed for p E iuengtr car uie. 




Ford SVO V6 racing eng Ine will we service In NASCAR /aces fhb 
season 8a&erf on ±S0Q V6 used in Thcmderblfd. It provides 
horsepowe/ levels Of VHs of a decade ago. 



Senior* used by the computer will become more sophis- 
ticated at the same time. For example, the oxygen sensor 
how used in the exhaust system to help iimit formation of 
pollutants doesn’t measure the pollutants directly. It only 
measures the chemical proportion of the mixture, and only 
at one operating point. The engine control computer uses 
its output to calculate whether combustion inside the 
chamber is in good order. 

Maepherson looks for sensors that can directly analyze 
the content of exhaust gases so that the computer can 
adjust Lhe engine to a variety of conditions. The computer 
will aJso have the ability to learn from the sensors. Adjust- 
ments to the timing or air-fuel ratio will be made based on 
the engine's current operating conditions, not on calcula- 
tion* made at the time the computer was programmed* 
years before the car was produced, 

■ Materials — The hI I - aluminum engine is already here in 
some applications, Macphcrson notes f including the Pre- 
lude mentioned earlier). He expects to see aluminum use 
expanded by 2001* Other material substitution will occur 
in both static and dynamic parts, intake manifolds will he 
plastic. Internal moving parts such as connecting rods, 
piston pins and pistons will become lighter by using fiber- 
reinforced composite materials. 

Weight reduction brings several benefits. First, fuel 
economy is a function of vehicle weight. A lighter engine 
means a mure fuel-efficient cur. Second, it's easier to con- 
trol vibration of lighter parts, so the engine is quieter and 
smoother. Light parts can also be inn at higher speeds, 
increasing engine efficiency. Weight reduction Is, there- 
fore. a major goal of engine builders* Mueller of R-O-C 
says finding a way to reduce weight in a design is "like 
discovering gold.' 1 
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Cost effectiveness 

Some of the cost of the more expensive components of 
future powerplants will be offset by increased production 
volume. No one is predicting the return of the legendary 
Ford Model T, whose [nitre steadily dropped as output 
increased, hut all of the makers interviewed were leery of 
adding cost to the engine just for the sake of technology. 
The price of fuel- injection systems, for example, is now 
decreasing as vol time builds — so much so that the carbure- 
tor will soon be extinct. 

Other savings are possible by a concept which will build 
a family of engines from common components. For exam- 
ple, the mulLi valve cylinder head of the current Porsche 
944 4-cylinder engine is actually a variation of the head 
used on one bank of the 928 V8. Under a more sophisticat- 
ed modular engine plan, a basic 3-liter V6 could be split 
into an inline Three, chopped into a V4 or melded into a 
V12, Both Ford and GM are pursuing the concept. 

Cost reductions will also come from the production pro- 
cess itself, as boring and. milling operations tiecome faster 
or low-pressure casting techniques allow an aluminum 
head anti cylinder block to be made as one unit. A “mono- 
block,” aside from shortening production Lime and cutting 
costs, eliminates head bolts and gaskets. These savings 
might never be apparent to the car owner, buL they will be 
significant nonetheless. 

Alternate engines? 

‘The 4-stroke engine has- survived for so long because it 
has been subject to continuous development,” says Ford's 
Macpherson, "Whenever there has been a threat from a 
new type of thermodynamic system, continued progress in 
the 4-stroke design has headed off Lhe competition.” 

Consider fuel economy. In the past 10 years, the fuel 
economy of gasoline engines has almost doubled, virtually 
eliminating the diesel from most future projections. 

Then there's the gas turbine, ft’s a simple, continuous 
combustion engine (similar to a jet engine) that can burn 
many types of fuel. When it was first proposed years ago, 
it looked like a serious challenge to existing designs. It 
hasn't happened. Turbines are only efficient at extremely 
high operating U’tnjieral.ures and constant speeds. Expen- 
sive materials like ceramics are needed to hand le t he heat . 

H i don't see it in 2901." says Chrysler’s Allen. Even 
though Chrysler was an early proponent of the engine, it's 
now viewed as an extremely remote possibility. Still, the 
concept intrigues some. Toyota showed an “experimental 
gas turbine" at the Toyko motor show last November, 

So, if it's historic breakthroughs in engine design you're 
looking for, our interviews indicate that you're betting 
against industry insiders. One long shot that could pay off, 
though, is a 2-cycle, direct-injection gasoline engine, cur- 
rently a hot concept among engineers. 

“There is a chance there will be some 2-cycle power- 
plants by 2(K>1 ,” says Allen. "Direct injection into the com- 
bustion chamber (a kind of high-pressure fuel injection) 
promises to improve the traditional fuel economy and hy- 
drocarbon emission problems of a 2-streke- H 

These problems are caused by having only two cycles. A 




Ovai-plfton Honda racing engine u the ultimate In multdvalve 
technology the ^-cylinder, 3-valve, twin-plug motor wax Intended 
to circumvent rules prohibiting VS motorcycle engines. 



4 -stroke engine uses the upward movement of the piston 
to push out gases on the exhaust stroke. Intake begins on 
the next cycle. The 2-stroke engine eliminates two cycle*. 
The piston compresses the mixture, using the incoming 
mixture to push out Lhe exhaust. Some of the unturned 
mixture is pushed out ut the same time, creating pollution 
and wasting unhurried fuel. 

“Will a direct injection 2-stroke improve emissions and 
economy enough tu make it a viable [Kiwerplant? I can 
imagine there may be some smaller entry-level cars with 
2-stroke engines," says Allen. “But the mainstream cars 
will still use 4-cycle engines. " 

The more things change .... M 
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CHEVY'S 

DYNAMIC 

DUO 



Pretty faces and friend fy prices put Corsica and Beretta on the bestseller list. 




Cor&lca Btretts engine compartment show* coruJderable 
attention to tosmetk detail! and dean appearance. 



C HEVROLET needed a 
winner. And Chevy 
dealers needed a stand- 
out in their showrooms — 
something with the future-iB- 
now look of Ford’s Taurus' 

Sable twins. 

Too many Chevrolet cus- 
tomers were coming in, check- 
ing out the (let's, face it) fairly 
bland array of rather stodgy 
family sedans, then walking 
out again. Although Celebri- 
ty, Cavalier, Nova, Spectrum 
and Sprint had all established 
themselves as reasonably sol- 
id transimrtation values, there wasn’t 
one shape in the lot that was likely to 
increase pulse rates. 

Enter a breath of fresh air. Chevro- 
let's dynamic duo: the Corsica 4-door 
sedan and the Beretta sport coupe. 
They’re twins under the skin, but 
they wear different clothes. And they 
both look attractively distinctive. 

Chevy launched the Beretta and 
Corsica last March, as 1988 models. 
After a slow start, both cars suddenly 
got hot, and they're now r Chevrolet's 
(and GM’s) best-selling nameplates. 
What put them across are two basic 
attributes: good looks and a decent 
price. A Missouri contractor, one of 
1000 buyers who received our “Own- 
ers Report" questionnaires, summed 
up the overall response when he 
wrote, "Great styling! My Beretta 
looks like a sports car, yet it’s roomy 
inside. And I feel I got a good buy. 
The price was definitely right,” 
Quality and w orkmanship also got 
high marks, A New 1 York instrument 
technician put it this way! "1 work for 

Beretta coupe (far left] and 1 Corsica at 
the CloUlen In New York City. 



BY MIKE LAMM 
Contributing Editor 



a company that makes aerospace 
bearings. My job is to rebuild, repair 
and calibrate extremely accurate 
gauges. I work daily with tolerances 
in the millionths of an inch. I've done 
this for 21 years, and if there's any- 
thing I can judge, it’s quality work- 
manship. This Beretta GT has it writ- 
ten all over it. It’s one class act.” 

. An Illinois contractor added, "I 
consider the Corsica a world-class 
automobile. It's the best-quality car 
made for the money today! Materials, 
workmanship and overall engineering 
are second to none.” He reported that 
he’d been back to his dealer only for 
routine service, never for repairs. 

Chevrolet did its homework in this 
area. The manufacturing expert® 
studied Toyota’s and NUMMI’fi as- 
sembly operations in Japan and Cali- 
fornia, Then they totally rebuilt the 
two plants that now make the Corsi- 
ca/Beretta. 

Care in manufacturing has already 
paid dividends. Corsica/Beret ta me- 

FW PHOTOS flV HUMPHBgy SUTTON 



chanical problems were fewer 
than those cited in recent own- 
ers reports for Saab. Merkur 
XR4Ti, Mitsubishi Colt, Taur- 
us/Sable and Hyundai Excel 
(among others), A retired Io- 
wan reported, “As of yet, 
there are no bugs," 

A relati vely large sample of 
owners (11,8 percent) did their 
own repairs. This means that 
their problems were mostly 
minor, and also says some- 
thing positive about Corsica/ 
Beretta serviceability. Early 
Corsicas and Beretta®, forex- 
ample, had a habit of letting their rear 
speakers drop down into the trunk. 
Even though the (i/60 warranty would 
have taken care of this — and often 
did — many owners opted to make new 
speaker brackets themselves. It was 
easier than taking the car in. 

Those who did need help, though, 
weren't overjoyed with dealer ser- 
vice. Only ,18.5 percent— a lackluster 
number compared to other surveys 
— got correct fixes the first time. 

Dealer sales policies outshone the 
service department by a healthy mar- 
gin. Fully 90.0 percent of our respon- 
dents rated their treatment by sales- 
people as good to excellent. A 
Massachusetts moldmaker confided, 
"The dealership worked with me one 
on one. Nobody pushed me into buy- 
ing anything I didn't want." And 
that's how most owners felt — that 
they’d been treated well and had got- 
ten good deals. 

Moat owners found the Corsica/ 
Beretta contoured front bucket neats 
comfortable, and a Minnesota archi- 
tect pointed out that, “1 especially like 
the Corsica's 4-way, driver-seat con- 
trol, which lets the bottom cushion tilt 
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PM Perspective: Beyond Appearances 



O NE OF the 50ft spots of vehicle 
testing is the amount of tome 
voted to the average test subject 
In this sense, here's no substitute 
for the intimate, detailed experience 
that goes with ownership, which is 
precisely wfry we ftave Owners Re- 
ports, as watt as long-term tests 
However, we a decided ad- 
vantage over the average owner in 
all-around hands-on experience. 

Accordingly ; to make our automo- 
tive coverage even more comptehen 
sive , we intend to bicnd our own staff 
assessments wth those of the own- 
ers, twgfrimng with this report — Ed, 
Our response Eg I ha Corsica and 
Beretla is p&Fallel to that of our survey 
group: These are good-looking cars, 
and looks are their strongest feature. 

In terms of mechanical particulars 
and general performance, they are 
undistinguished But they are never- 
theless decent cars wrth a much bet- 
leMharvaverage measure of distinc- 
tion for the money, and this is hard to 
argue with. 

We recently spent two weeks with a 
Beretla GT and mid-range Corsica 
CL lo see if we agreed with the own- 
ers in our most recent survey, 

Both our cars were equipped with 
the 2. 6-titer V6, as was most oi the 
survey Sleet The V6 provides accept- 
able acceleration and is well matched 
lo the 3-speed automatic of our Corsi- 
ca. The Beretla s 5-speed manual 
raises the coupes fun-to-drive quo- 
tient considerably. 

Torque characteristics are good, 
providing solid low- and response. Sue 



the ptd push rod V6 runs out of wind 
quickly and mo re than once we delect- 
ed hints of detonation This js certainly 
an adequate engine, but il’s dated 
compared to some of the competing 
Japanese mullivalves. 

Back on the positive side fuel econ- 
omy was respectable — about 23 rnpg 
for bosh cars in mostly urban use 
Ride quality, assessed on New 
York City's mean slreets, lavors the 
Corsica's more compliant setup over 
l he Berclta 6 La optional f 41 suspen- 
sion The F41 needed more work in 
the area of Shock tuning lor bumpy 
cornering and body roll was a bil too 
abundant \n both cars 
In our original "Firsthand Drive Re- 
port 11 on those cars (page 160, Feb. 
87) . we complained that the tit and 
finish wasn't as good as It ooutd be. 
We re happy to report this has im- 
proved, and the tit and finish of our two 
test cars was excellent, Neither car 
emitted a single rattle or squeak. 

Inside, we found ourselves at odds 
with positive owner reviews of seat- 
ing. The Serena s buckets, in particu- 
lar were average in terms of comfort, 
adjustability and lateral support. 

interior levels of til and finish don't 
seem to measure up lo the exteriors, 
and instrumentation in both cars isjust 
so-so. Our Beretla was equipped wrth 
an electronic disco dash that seamed 
out of place In a sport coupe. 

Still, ifs a car Uz ax tom that good 
looks will carry an otherwise average 
product, and that's what the owners 
seem to be reinforcing here. 

— Tony Swan 



Berettii trcHJpc hm the rncctianlcab ai 
Corelcii. but shar« no exterior panels 



In give s* chiiii j leg support" Bui a feu 
grumbled :i bit silent nt-sir Legroom. 

As for ride and handling. most own- 
tii'i agreed with Lhi:- Mik-sauhuselL 
retiree: “Unusually good ride for a 
small sedan/' he remarked about his 
Corsica, "thanks largely to the 4- 
wheel independent suspension/' The 
Corsica sedan can be purchased with 
F40 or an F4 \ handling packages i P41 
comes standard in LT sedans)- And 
the Beretta gets the F 4 1 or F51 (stan- 
dard on the Beretta GT) suspension. 
The F51 includes 15dm steel wheels* 
wider tires and a wider rear stance, 
heftier rear sway bn r. ami tighter 
shock settings, 

"The GT rifles a little firmer than 
other models," opined htl Ohio cast aii- 
eminumt, + but [ like it/' 

In terms of performance and ruud- 
holding, a New York qualiLy-control 
manager volunteered, "The optional 
tiun and loves ihe open road. My Cor- 
sica handles mcely* too g and has put 
the flm back into driving. This is the 
First Chevy product I’ve owned that 
I'm totally pleased with." 

As for fuel economy, hhjsL owners 
smiled all the way Lo the pump. The 
Corsica/ BereLLa lives up to and, in 
some instances, exceeds its EPA estb 
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Even Interior treat merits are completely 
different between the two sister cars, 

mates (see data panel). A Wisconsin 
engineer "Gas mileage is exception- 
al, even when .jack rabbi ting through 
traffic. And. finally , here's a car that's 
fun to drive. " 

We heart] complaints about the in- 
strument panel int mding into the pas- 
senger area, that the ledge on the pas- 
senger's side should be wide for a can 



of soda, and an Illinois nurse noted 
that, " . * . regulating the tempera- 
ture control often resets the radio, " A 
few owners found the radio difficult to 
operate while driving. 

Then, too. a New York construc- 
tion worker was among those who 
pointed out: "The shoulder harness 
tangles in the seat-rediner lover, 
causing the seat back to fall rearward 
when the driver tugs on the seatbelt." 
Several drivers let us know that vari- 
ous switches don’t light up at night, 
and a Kentucky salesperson asserted, 
"The console stands too low Lo tie used 
as an armrest — should be raised 6 in, H 

Drivers praised the drawer-like lock- 
ing giovebox, however, and the many 
storage bins in both cars. 

All Lold, owners had a Lot more good 
things to say about their cars than 



bad. A Tennessee supervisor noted, 
"Tile style, economy and performance 
are rum parable with European cars 
costing fcJfl.OOO and more.” 

A Nebraska policeman: “The Re- 
retta comes close to having all the 
standard items I look for in a car, 
things li ke 2-side gal vanized sheet me- 
tal for the entire body, AM/b’M stereo 
with built-in digital clock, headlamp 
warning chimes, baaecoabclearvout 
paint, power ruek-and -pinion steer- 
ing-all those little things that make 
the difference, '' 

And a New York technical assis- 
tant: "I feel my Corsica combines styl- 
ish looks with fine performance and 
solid comfort. These attributes, along 
with the service I've growoi used Lo 
from my local dealer, make me a very 
satisfied customer " PM 
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Modern technofogy is 
replacing hard labor in 
wresting the precious 
metal from the Earth. 



BY BRUCE MOST 

IGH on thd flank* of 
12 H 50Q‘ft-high South 
Mountain,, very near 
Sumrnitviltu in the San 
Juan range nf southern Colorado* the 
remains of old buildings ami uhan- 
doned mine shafts stand m mute toati- 
many to the gold and siiher mining 
that once flourished here. From lh?^ 
to 1942, hard-ruck minors chapped 
300,000 tuns afore and 2G2.000 ounces 
of gold out of such mines as Little 
Annie an d Iuwa T before the mountain 
was played out, 

Tbday* a new generation of miners 
have returned to South Mountain, 
bringing with them Lhe Lutes! mining 
technologies to profitably work the old 
sites. Operating 24 hours h day, 7 days 
a week, the Summit vide Mine, the 
property of Galactic Resources, Ltd-* 
of Vancouver* British Columbia, Is one 
(if the largest and most sophisticated 
heap-leach gold mining operations in 
the world. During its anticipated mine 
life of six to seven years (exploration 
may yet extend that life), Summit vide 
will have moved ]K million tons of 
open -pit, low-grade, gold-bearing ore, 
sumo of it gouged from l ho very reams 
the hard -ruck miner* worked 10D 
years ago. Those 1 18 -million Ions will 
yield SA0.000 ounces of gold and 
2 oO h OOO ounce* of silver. 

Galactic h SunimiLVille n petal ion 
typifies the 1980s resurgence of gold 
mining in the United States much of it 
in the old Gold Kush site* of the West. 
"Exploration in- booming all along the 
Pacific Rim/ says John Luca*, a gold 
specialist with the LLSL Bureau of 
Mines, “People are reexamining sites 
that wore previously dismissed he- 
cause of their low gold content. The 
new technologic* are making some of 
them valuable/ 

Valuable, indeed. According to fig- 
ures from the Bureau of Mini's, dome* 
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tie gold mine production increased 40 
pertenL from 1385 to V$tl with 40 new 
mines opening, mainly in Nevada, Cal- 
ifornia* Idaho and CuLorstdik Sume 80 
percent of ihe mireraJ e.xpk ration in 
the nation is now devoted to gold The 
Bureau estimates 13H7 fkmtwtic gold 
production Lo be 4.2-milliun Troy 
ounces, yp nearly half a million ounce* 
from l9S6 f moving the United Slates 
ahead of Canada as the third largest 
gold producer in the world. 

Why this latest gold rush? Why are 
the once -abandoned Little Annie 
mines suddenly hut properties? The 
strong demand for gold coins such as 
the new American Eagle, the unstable 
political situation in South Africa 
which produces 40 percent of the 
world's gold, rising gold prices, and 
low prices fur metals such ils cupper 
and uranium have sparked the 
resurgence. 

But no small factor has beets the 
driving force of technological innovjt 
lions, especially in gold recovery tech- 
niques, which have dramatically 
lowered priniuctitm costs, No sour- 



Modem gold mining hsueplacedlhe pros- 
pcctof s pick with <i variety of high-tech 
refinement, T win conveyors llefo] Irani 
port crushed ore lo a cyanide heap-leach 
pad In background. From left 1C tight be 
lew; A single control panef oversees ore 
movement Strip tanks ieparale gold from 
carbon pulp iluny, MoFien gofd faults in 
gold ban that are TO percent pure. 
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GOLD RUSH! 

dough protractors ure leading this 
gold rush. The new piXrapccturs are 
freewheeling entrepreneurs, h+Ttirl iaijr 
up Large companies eager to t ry or (le- 
vel Lip new technologies. (Galactic's 
CEO, Robert M, Friedbmd, once ran 
:iii organic apple orchard with com- 
puter king Steven Jobs.) 

Leading thu gold recovery techiml- 
ugitrs is heap leaching. In its most 
common form, heap leaching involves 
t he spraying of a weak solution of cya- 
nide over a "heap M of gtuvd-sbed 
crushed ore. The eolation fillers down 
through the pile leaching, or che mi- 
ca] ly absorbing, the micrascopic par- 
tides of gold. The solution is then pro- 
cessed to extract the gold. In 
traditional gold milling, the 
ore must he pul verged to the 
consistency of baby pow der 
before being processed in 
large notation tanks, a mill- 
ing procedure that is very ex- 
pensive compared to that of 
heap leaching. 

Heap leaching is actually a 
100-year-old process that's 
been used effectively in the 
mining of copper and urani- 
um, Only in the past decade, 
following research by the 
U.S. Bureau of Mines, has it 
been applied to the recovery 
of disseminated gold from 
low-grade, near- surface ore 
deposits. Technological jm- 
pmvetnen u have In we ml 
heap 1 each i ng ] >n k liiclh m 
costs to less than an 
ounce, compared to ifcihu for 
con ven L i on at mi lli ng. N i it 
bad at a time when the spot 
market price for gold has 
hovei*ed around 5J0U an 
ounce. Little wonder that 
heap leaching now accounts 
for 30 percent of the extract- 
ed gold in the United Slates, 
up from 5 jierccnt in UPHtJ. 

"Heap teaching has been 
an important factor in pre- 
cious metals recti very k. j - 
ca use it permits utilisation of 
lean ores and wastes that are 
not economically processed 
by conventional agitation 
cyan id at ioll/ says.] udith Eisele, a re- 
sea ix 1 h supervisor at the Bureau of 
Mines' Reno Research Center. 

The tire, is first brought to the 
crushing plant, where a rotating 
t! ru sher grim 1 s 2i>, imttu ins oft u fc e i 1 ally 
tn 7 in. or smaller pieces. Secondary 
crushers reduce the ntv Lo I Win. 
pieces. 

From there the tint* is trucked onto 
a specially designed leach pad. The 
I fi -acre leach pad, which can he ex- 
panded to as large as IW acres, Unsks 
like a huge shallow bowl carved out of 



the landscape. The pad is constructed 
with 2 ft. nr compacted clay, overlaid 
by sand, two high “density polyethyl- 
ene liners, and an industrial -strength 
woven fabric on which the ore is 
heaped. 

Afl.er the ore is dumped I onto the 
pad by the trucks, and leveled by bull- 
dozers, a weak cyanide solution (.05 
percent J is sprayed over the ore. The 
solution percolates to the bottom of 
the pile, leaching out gold on the way T 
and collects in three pump wdls. 
From then? the pregnant solution is 
pumped to the processing plant ut the 
rate of 500 gallons per minute. 

The gold-bearing solution is circu- 



lated through a senes of columns 
filled with activated granulated char- 
coal made fiom coconut shells. The 
carbon aksorbs the gold and is then 
transferred to heated pressure tanks 
when 1 a caustic solution of sodium hy- 
droxide and sodium cyanide strip the 
gold from the carbon. (The barren cy- 
anide .solution is regenerated and re- 
turned to the leach pad) Powdered 
ainc is injected into this enriched 
stripper solution and precipitates* out 
the gold and silver oxides. The result- 
ing Blurry is pressed l h rough paper 



filters to remove the precipitate. 
Mixed with flux. the precipitate is put 
into a 23(K f furnace and smelled into 
dore bullion bars, which are shipped 
out for refinement and eventual use in 
jewelry, coins, industrial applications 
and to be stockpiled iis currency re- 
serves by governments. 

While heap leaching is relatively in- 
expensive and uncomplicated, it is not 
without its drawbacks. The method 
typically recovers only 75 percent to 
WJ percent of the gold, compared to 90 
percent for more traditional milling 
operations, Heap Leaching dues not 
work well In cold tent] ierat urea— Ga- 
lactic mines at Summit vide only seven 
months out of the year. 
Smoke y Valley Mining Co. h s 
gold nfK-raliiiM in Nevada is 
now heating its leaching 
solution prior to its intro- 
riuetion on the leach pad, 
enabling il to operate on a 
year-round basis. 

Heap leaching is not effec- 
tive for certain types of ores, 
such as refractory ores (con- 
tami nated ores, es{ lecially 
with sulfides, that prevent 
efficient processing) and 
those high m clay. One ap- 
proach to refractory []res T as 
well as a way to a void some of 
the environmental problems 
associated with cyanide, is 
the application of noncyan ids 
leaching agents such as thio- 
urea, bromide and ammoni- 
um thiosulfate, though lo 
date industry experiments 
have produced tin cost-effec- 
tive substitutes. Trouble- 
some clayey ones prevent 
even percolation of the cya- 
nide solution, a problem the 
IbS. Bureau nf Mines bos 
overcome by agglomerating, 
or mixing, the ores with a 
bonding substance such as 
Portland cement. 

While heap leaching is 
commanding most of the at- 
tention, more traditional 
gold-recovery technology is 
not without its innovations. 
At the huge $2bU- million 
McLaughlin Mine 7U miles from San 
Francisco, run by Hornestake Mining 
Co., preliminary assaying showed 
that gold recovery would be low with 
conventional methods because of high 
sulfide content. So Hi mistake spent 
three years researching and design- 
i ng lurgi ■ au 1 1 jc I nvm t 1 < k ike 1 h e i ire 
under high pressure, intense heat and 
a pu re-oxygen atmosphere to hurry 
up nature and oxidize the sulfides be- 
fore crushing. They are now able to 
recover 9(1 percent of the gold. Pri- 
vate researchers are also looking at 





Processing' gold In two different envlrorufitoti: Leaching pit at 
-Galactic firt£Rj(ces Summitviller mine [top) is suitable for watcr-rfcti 
CoFcKaOo mountain*. Mlrwcal Recovery Cocp.i d ry concentrator 
(above) "pans out go^d In 
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lht j use of bacteria to accelerate the 
oxidation uf Rtlfidi? or if#. 

The U.S. Bureau of Mine? is re- 
hj-h ififiibk- for another modern gold- 
prattling technique known a? car- 
bon-in-pulp. One traditional method 
of separating gold from pulverised ore 
involved tiine-consumingsc-tt ling, ex- 
pensive solid -liquid separation* and 
clarification of the solution. In a joint 
exjierinienl with Homestake ul their 
Lead, Sooth Dakota, plant, the Bu- 
reau solved the problem by leaching 
the gold in a thick, agitated carbon 
slurry. The carbon containing the 
gold can then la- easily scree tied out. 

Gold mining may aba be able to ex- 
pand into arid regions because of an- 
other advance in processing: the dry 
concentrator. Gravity concentrators > 
which normally use water and motion 
In AqwraU 1 out the heavier gold parti- 
cles. much as a gold \mt\ does, have 
traditionally been used in large ‘plm- 
er‘ mining operations, mostly in Alas- 
ka. Because these concentrators re- 
quire lots of water, however, they've 
rarely been economical in arid re- 
gions. Now Mineral Recovery Corp. 
in FleusantYille* New York, headed 
by a TJ-y<w-uli! former Wall Htre^t 
executive named William -I . Haight, 
ha? developed a dry concentrator that 
spins t he particles I HEW t imes a min- 
ute and Uses a unique Set of channels 
and baffles to separate and concen- 
trate I he gold-bearing ore. 

The resurgence of gold mining* and 
especially heap leach mining with its 
huge pits of cyanide solutions, has 
sparked new environmental concerns 
fur the mining industry. When t hr 
McLaughlin Mine was built, for exam- 
ple. Homestake had tn obtain 2711 en- 
vironmental permits from three coun- 
ties and state and federal authorities 
before construction could begin. 

Currently* most leach pads such a* 
that at Summit ville will he capj>ed 
with Gay, topsoil, and reclaimed, So- 
nora Gold (’ 'nr p. fc s Jamestown Mine at 
Whiskey Hill, in the historic Mother 
1 jh le con nt ry oft 1 u Ei ft imi a, is coni] mt - 
er-mnn Stored for leaks. But the ques- 
tion remains, what does one do with 
l he le ft r i v e r eyu ri m le sol Lit irnns am I ol h ■ 

t-r mining-related hazardous wastes? 

Pro bj lily the most exciting technol- 
ogy to apfieur is the use of biological 
systems to treat the toxic effluent. 
After Homes* tike Gold Mine found 
that chemical and physical methods 
fur cleaning up waste waters pumped 
out of its huge Lead, South Dakota* 
mine were in effect! ve, [ luraestakt 
u \ i mi nit -i 1 1 ec 1 w i t h a in I event tially 
built a treatment plant using bacteria 
to break down contaminants, 

A "biosnrliiLnt" biological leehnul- 
tigy developed by Advanced Mineral 
Technologies, Inc., is commercially 
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From mining to reNning: 

Qie 15 flttt crmtiEd, Iben 
piled on lerehirkg pad. In 
prtxeulng pJanl. goJd is 
absorbed frum leach by 
carbon, stripped from 
carbon by caustic 
solution find zinc 
precipitated before 
s/rwUmg and rennomenr. 
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avafliiblc as AMT-BfCK:LAIM + which 
can remove heavy metals from mining 
effluent. The metals can thuri be re- 
claim!* I and the granules reactivated 
for reuse. 

Such new technologies may quiet 
environmental concerns* something 
the industry certainly desires, as it 
wants nothing In impede this latest 
gold rush. Galactic's Robert Fried - 
lurid sees the current gold buom last- 
ing at least the next three Ln four 
years, “With production costs at 
around $2* Hi an ounce and gold selling 
at more than $-100, the industry is 
growing hy leaps and bounds. Anri the 
impact of the technology has been 
dramatic — very d ramalk . ,p PM 



Worker stampi serial number on 90 percent- 
pure dore buMfon bar— the final product of 
gold prbccislng before relinomenl. 
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NASA planners foresee s manned 
lunar base in the early 2 1 st century, 
Why are we going back ? And how 
will we survive when we get there? 

BY ISAAC ASIMOV 
PM Illustrations by Pat Rawlings 
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BKOLtTE SILENCE. 

Tlit j Lunarian k! in the ekrrial dark 
within the cnitertit the Moon's south pule. 
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and thought that silence was whaL w as so chiimcU’ii*- 
lit 1 — and southing — and, yes, frightening — about the 
Muon. He was m >1 a l me Lunarian, of morse. He haul 
come from Earth anti when his fKkduy stint was fiver, 
he would return lo Earth and try to readjust to its 
strong | in 1 1 of gravity, 

There was no motion anywhere, no sound r»f living 
things. There was light along the crater top, as jht- 
jKiUlal as tin* dark at this portion of the crater floor. 
I 'anther along the gently rolling floor, in the direction 
of the opposite side of the c inter , wsu* sunlight, too, 
The Lunarian looked in that direction, and the pho- 
tosensitive glass of his faceplate darkened m once. 
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The line between dark and light swung slowly inward 
him and away in a J-week eyrie. It would never quite 
reach the j>oiiit where he was standing, imr ever quite 
recede nut of sight. If he were to move a few miles into 
l he Light, he would see the Sun skimming the crater 
edge dong the horizon, hut. of course, the faceplate 
grew virtually opaque if he ace idol i tally looked in the 
Sun's direction. At intervals, he eon Id see the Earth, 
ora fHH'iioti of it. edging a hove the crater wait. His 
heart would always melt at that sight, He tried not to 
I hink of Earth. Knr now , he was on i he Moon. H t* could 
make util the line of photovoltaic cells ill the sunlight 
and he knew that solar energy, never-ending, was 



TWfc LunarUm concemptaie Mntw Eanft it&vt .1 ewer rim ewr- 
Joo^ing an advanced Mtian bduf me faeilliy boasts aneletNomag- 
wlic tube ^uncner tohurl mfned lunar oxygen into space, observe 
toriei and temple x structures housing Ffibs and liTe support. This 
vision could be reality by the end of the nen century, 

[H*weTiii£ the world hr n oath his Ibet — which was, sis 
yt-t. wry small. Already s du^ns of humsui heinj^ 
wi i rc housed thc+reimd in his lifetime il mij^Kt wdl rise 
to liLLnr]n-i1>. An <r\jn j nmotiUil farm ^xislet! there* 
phis a diGFtiiicHl kdmralmy for Lhc j study of lunar soil. a 
furnace fur baking out thermal) but predous amounts 
nf volatile dement r- frnm appropriate oivs_ 

This was not the only Moon hast 1 , A much larger unv 
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LIVING ON 
THE MOON 

existed near l he lunar equator, where 
the soil was mined and hurled into 
space to be Used its it construct ton mri- 
leriai. A much mure specialized one 
existed cm the Moon's far Hide where a 
huge radio telescope, insulated from 
Earth's radio interference by 3000 
miles of solid Moon, was being com- 
pleted. 

The Lunarian thought; It ih thi- 
year 2038 and th e Moon has become 
our second world. 

Hut iL is now 1988. We hare visited 
Lhe Moon six limes between 1 969 and 
15*73, mid 12 men have trod its sur- 
face. But those were visits only. We 
emne, lingered and left — so that the 
total time human beings have spent 
oh the Muon is less than two weeks. 

But we have been sharpening our 
space abilities, am i when we return to 
the Moon, it will be lostay. A day will 
come in the future after which there 
will never be a time when human be- 
ings will not be living on the Moon. 

NASA is already planning Moon 
bases. In recent years, scientists, en- 
gineer industrialists and scholars 
have met to disc oss scientific, indus- 
trial and sociological issues in connec- 
ts n with living on the Muon. Former 
astronaut Dr. Sally K. Hide. Ameri- 
ca's first woman in space, recently 
produced a report outlining this na- 
t inti's space goals. Satellite studies of 
I he Earth w ill remain an important 
priority, along with the lofting of un- 



manned spacecraft to explore our so- 
lar system. But the "Ride Report" 
also stresses a manned permanent 
presence on the Moon before we em- 
bark on a manned mission to Mars, 
hoping In fully exploit the Moon's if- 
smirces and scientific opportunities 
— while boosting our ow n Interplane- 
tary learning curve — before engagi ng 
in a Mars space s]>ectacul:ir. 

Whether or nut we chouse Lu follow 
the Ride recommendations, the Me win 
will j iinbuhly play an important role in 
minds future Space explorations. But 



<4^ 




A funai lander [above | del I w? cargo pods 10 
a future Moan base. To aasisT In luhrir 
exploration, engineer! at Georgia Tech 
have designed Steiner 1 1 below f a 3 -legged, 
aJl-renaln. auEnnomDtii rofcOL 



w hy bother? The Moon is a dead, des- 
olate world, without air or water . It is 
it large* super-Saham^ So u bat is 1 hi 1 re 
to make us want Lu go there, let alone 
live there? 

Super-Sahara or not, the Moon 
would be useful, even vital, to us in 
many ways. Some of those ways are 
not material in nature. For instance, 
there is the ijuestmn of knowledge. 
The Muon has not been seriously dis- 
turbed after l bs first half-billion years 
of the existence of the solar system 
I something that is not true of the 
Earthl. Wo have been studying S£HJ 
pounds of Moon rocks astronauts re- 
trie verb but merely bringing l hum to 
Earth has contaminated them, and 
the astronauts were only able to in- 
vestigate isolated landing areas. If we 
tan investigate the Moon’s substance 
on l he Moon, uver extended (grinds 
and over every portion of its surface, 
we might team a great detail about 
the early history of the Moon — and, 
therefore, of the Earth as well. 

Unlike man s initial forays to the 
lunar surface, future trip to the 
Moon will be greatly aided by a space 
station positioned in low Earth orbit, 
by orbital transfer vehicles and by ex- 
tendable lunar landers. It's envi- 
sioned that early lunar pioneers will 
reside in pitfssurhed modules and air- 
locks — not unlike the modules cur- 
rent ly being designed for the space 
station — but with a significant differ- 
ence. Because the Muon has no pro- 
tective atmosphere, early settlers 
will cover their modules with sip to 2 
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meter* of lunar soil, or regolith, to 
proteet them from solar radiation. 
These modules may give way to larg- 
er structures positioned beneath 
regolith archways or buildings made 
of lunar concrete as requirements 
change. Indeed, lunar building maLe- 
rial* may one day be a principal lunar 
export. 

Solar collectors, photovoltaic sys- 
tems and small nuclear powerplanls 
positioned well away from lunar habi- 
tats would supply the power needs of 
an early Moon base. The resulting en- 
ergy would support not only human 
explorers but a broad array of science 
and industrial activities, principally 
lunar mining and astronomical obser- 
vation. Wheeled lunar rovers 
powered by the Sun would provide 
close-in transportation ant! cargo han- 
dling. Vertically launched rocket ve- 
hicles would aid in mapping and dis- 
tant exploration. Some tasks may bit 
performed by intelligent robots al- 
ready on the drawing board. 

After humans become established 
on the Moon, some visionaries foresee 
u complex of habitable dwellings and 
research labs for geochemical, physi- 
cal and biological research, A life-giv- 
ing atmosphere “manufactured 1 ' on 
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An agronomy research lab with a crater 
mounted radio telescope pop Frustration) Is 
located near the Moon's south pole. A 
regdiih collector (above left] gathers 
oxygen-ridi lunar icril. Lunar nomellfe (above 
right] i£ mate cumfortatsit by a 
domestic robot fiat -panel TV ar>d 
pleasurable vistas of hydroponic gardens, 

thy Moon would promote ecological 
and agricultural pursuits, helping to 
make a Moon base self-supporting. 
Turning to the heavens, special detec- 
tors would analyze rays from astro- 
physical sources, and Moon-based 
particle accelerator* would give new 
insigh Unto the nature of matter. Spe- 
cial units would process oxygen and 
refine new ceramic anti metallurgical 
materi als. Ll Moonmo vers, " adapt ed 
from Earthmovers, would excavate 
building and mining sites. 

To what purpose? First, but not 
necessarily foremost, the Moon is a 
marvelous platform for astronomical 
observations, The absence of an atmo- 
sphere makes telescopic visibility far 
more acute, The far side of the Moon 
would allow radio telescope* to work 
without interference from human 
sources of light and radio w ave*. The 
Muon 1 * slow rotation would allow ob- 
jects in the sky to be followed, with- 



out interference from clouds or base, 
for two weeks at a time. Neutrinos 
and gravity waves, together with oth- 
er exotic cosmic manifestations, 
might he detected more easily and 
studied from the Moon than from the 
Earth, And, in fact, radio telescopes 
on the Moon and on the Earth could 
make observations in combination, al- 
lowing us to study in the finest detail 
the active centers of the galaxies, in- 
cluding our own Milky Way. 

The Moon can also be used for ex- 
periments we would not wish to tri- 
form in the midst of the Earth’s teem- 
ing life. Think of the genetic 
engineering we could perform, of the 
experimental life form* we could de- 
vise, We could obtain energy in copi- 
ous quantities for use not only on the 
Moon, but for transfer to space struc- 
tures and even to the Earth, Think of 
the nuclear power stations we could 
build (both fission and, eventually, fu- 
sion) w here safety considerations did 
not bulk so large. Think of the effi- 
ciency of the solar power stations we 
could build on a world without an in- 
terfering atmosphere to scatter, ab- 
sorb and obscure light. 

From the Moon’s soil, we would ob- 

(Plff me fi-mi fa fMi$f } !tii 
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Old fishing tackle is fast approaching classic status and will one day soon 

be worth a lot more than memories. 



BY JIM BASHUNE; Photo by Spencer Jones 



O ld fishing reels stir But a small number of enthu- These fishermen are reel col- 
old memories. If you siasts measure reel value dif- lectors, a rare l>ut grow ing breed, 
ask a fisherman to ferently. They balance nostalgia I'nlikemost scaly- handed v^u-r- 
place a value on a against availability and arrive ans of Fresh or salt water battles, 
fishing reel, it's not surprising at dollar figures that range from who leave their old reels lying 
that most will measure it in $25, for a South Bend Orono around the garage or basement, 
terms offish. Fish caught or lost, (circa mid-UMOsJ. to $1200, for collectors keep accurate records 
Memories of legendary angling an old J.A, Coxe big-game reel of when and where their reels 
adventures. known as the Zune Grey. were acquired. They hold onto 

— - - ’ fJfep*’!' flM'H fMff J JW 



Today * CDll§cflfil» r futh ai 
ihoi? ih<iwn here, r*rrg* from 
Than sio for ri l%47 
HorrMki-lbbocsoo Vcrnley to 
more Than *300 for a 1900 
Hendry x lalmon r«i The it? I®W 

price* wiir soon rlie. 

1931: Bronson BFlIwrll model 
No. 2800. a popular baiua iter; 

1947: Horrocki-lpfewison 

Vemley model made of 
BakeNte hard rublwr. 

1961; durcia AmtaiiMfeur 
5OQ0. 0 Swedish -mjide Pa It taller; 
1920; Penn 05, *i HftWdtft 
Jigging rant 

1900; Henoryji SflJmoo. a big 
b casi reel m^de In England; 

193 5: Shahctpe are flu well m 

clanlc Anwkan py n ■* 






New lightweight, high-strength equipment wiil join the action 
at the Calgary Winter Olympics. 





BY BRUCE MOST 



M MI-IEN It famt'g in high tech, America can put u 
oil the Mimiii— iiui l! cHli't mi II Li 
able bobsled. That, anyway, hits long lH. a en the 
rj| i American Olympic i^fTorts. Soviet-led East 

Hloc Olympians have long been rated the lenders in high- 
Lech and medi inn-tech Olympic spuria Miurh us bobsled, 
biathlon, skating, archery and shftoting. American sports 
technologist? him* lugged behind in such bask research as 
uorudy naniics, bioengineering and materials science. 

Hut alt t hat in changings and the first evidence of LhuL 
change will he ?eeiii at the 1W8 Winter Uiy tuple I rained in 
Calgary, ( 'umidsi. Hack in VMi, tht j LLS. t llympk Commit- 
Leo. recognizing the desperate need fur heller performing 
anti safer equipment for at:- athletes, formed the Spoils 
E qu i) nrtent am I Tet -h i a A * igy Com n ut r c-r t o j rm v ir k ft i nd it ig 



and toad us u liaison between the individual spurts, nidus* 
try and government, Results of that effort will be seen in 
such sport? as the bobsled, biathlon and other winter 
events. Some examples 

Bobsled 

In. Livonia, Michigan, Airflow Sciences Carp, (ASC> P a 
consulting engineering firm specializing in fluid dynamics, 
illustrates the new emphasis on technoiugj' with a revolu- 
tionary approach to designing 3-rnun and i-mau sleds lor 
the U S. Olympic team. Using automotive modeling day, 
wind-tunnel testing. and employing the same wnfftrucUoii 
technology fur building [ndiajmpoiis and Formula 1 race 
ears, the firm, by late IU87, had achieved a dl^pevcenl 
reduction in drag in the 2-man sled and a -H-percent drag 
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THFWIAL,-CONDUCTrVE 
RUNNERS (4 J 
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BOBSLED REVOLUTION 

The Airflow Sciences 2-man bob&led reduces drag by a dramas it 
A? percent, fnnovfff lont include a composite mwocoque 
torntrunion Thai *!Lm>rwnci The heavy ne*l chaws- Calgary s 
hohifed luge track |beiow] features a 360 turn where 
competitors pull up to 4 Vi Gi, Freuurlzed ammonia qm can 
maintain ice up to 71 F, 




BOBSLED/LUGE 
TRACK 



FfflER- 

REINFORCED 
PLASTIC 
UWJNA 



reduction far ihu 4-man, compared to the 1984 Winter 

Olympic beeline sleds, 

Among she more radical design change^ was the re- 
placement of the old welried-steel chassis with a high- 
strength, fiberglass composite of N ones honeycomb, 
sandwiched between layers of graph iteAKevlar cloth with 
epoxy resins, The molded body increases design flexibility 
while reducing weight, More weight, reduction and greater 
strength has also been achieved by the use of corrosion- 
resistant titanium instead of steel for the sleds suspen- 
sions and axles. 

Bobsled teamF always want to ran their sleds at maxi- 
mum allowable weight (Sd7 pounds for the ib man, ISW9 for 
Hit 4-immb but by reducing structural weight, tiny tung- 
sten weights can then he ideally placed to achieve a better 
center of gravity. 

Another imioval inn Was the suspension of the crew in a 
webbing half an inch above the sled fltxur, and the foaming 
in of the crew with polyurethane to reduce their bouncing 
around during l he run, thus increasing stability. Airflow 
also streamlined the articulation ring which connects the 
front half of the sled to the back half. The ring allows the 
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PELTONEN SUPRA SKI 



EXELSKI POLE 




PLYWOOD 

SIDEWALL 



FIBERGLASS 

ASPEN WOOD LAMINATE 
BINDING REINFORCEMENT 

CELLULOSE 
HONEYCOMB CORE 



POLYURETHANE 
EPOXY COATING 



ASPEN WOOD 

laminate 



POLYETHYLENE 

^BAS£ 

> 



CARBON FIBER 
FIBERGLASS 

The new skirting Jkl Styles demand a llr&rwr, iOMef Lrnu -country ski, Pellonen relies on 3 sophisticated 
marriage cl Nome* honeycomb, wood veneer And synthetics, Skating abo demand a longer, sillier ski 
pole. The Exel venian Incorporates an asymmetrical 5 basket which improves pofe plant and ihnaL 




^ t CAR0OW F10ERf 
* , KEVIA Rt i 
■ EPOXYSHAFT 



•' _,SKATTNG 

AK-BASXET 

+ 
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Body armor lor Olympic hockey battles, 
the Oonzii protection system consists of a 
lamination of alr-lmpregnated mult I density 
foams encased In nylon sheathing. 



GOLD MEDAL GEAR 

two pieces Lo rotate independently. 
This innovation allows the frail t of the 
bili-d to bank in In the turn a split-^c- 
ond sooner than the hack half, which 
promotes a faster, smoother transi- 
tion around the corners. 

To Lejit the jierfonnaitce of ateel al- 
loys and geometries for the sleda 1 run- 
ners, ASC constructed a small track 
inside a refrigerated trailer. Testing 
up in Calgary p the research team was 
looking for a harder, more corrosion- 
resistant alloy to main lain smooth - 



nesa ( and an alloy that is less thermal 
conductive, since the heat created by 
friction melts the ice and actually im- 
proves speed. 



Nordic Skiing 

Whether in biathlon, Nordic com- 
bineil (cross country ami ski jump- 
ing), or Nordic skiing, the major inno- 
vation in cross-country skiing in the 
past six years has been the dramatic 
introduction of the “skating" tech- 
nique, in which the skier kicks the skis 
outward as though ice skating. The 
new technique has resulted in 
changes in ski waxes and in a shorter 
ski ( 10 cm shorter) with a stiffer cam- 
ber, nr arch. But the greatest changes 
have occurred in ski {Miles. The skat 
ing technique demands longer poles 
(15 cm longer). They reach Lite 
eyes now instead of the arm- 
pits, Skating also puts more 



DONZIS HOCKEY 
PADDING 



NYUON DCTOTOft UNMG 



lOrnm 
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DENSE FOAM 


10 mm 
\ — » 


MEDIUM FOAM 


10 mm 


LIGHT FOAM 



weight on the poles, causing in- 
creased pole deflection and the {wiles 
are mure apt to lie bent by l he skis 
during skating. 

Consequently, ski |x>k- manufac- 
turer have been developing poles 
that are stiffer and stronger, yet re- 
main as light as the earlier, shorter 
poles. T radi t ional idu m i num ] jo lew 
have given way to pules mink 1 ofhigh- 
moduius carbon fibers. cnld-drawn 
polyet hy 1 e ne, and a! tuni nu m 'carta :■ n 
composite#. 

Other ski pole innovations include 
an asymmetrical basket that im- 
proves pole plant and thrust , and a T- 
shaped grip that allows the skier In 
use his hand much like a swimmer 
does, which enhances paling power. 

Hockey 

American hockey players will be 
wearing innovative protective equip- 
ment lt insisting of a triple layer of 
foam laced with very tiny air ceils. 
The impact of a puck or errant stick 
forces air out of the cells laterally as 
the foam eollajises, The dense outer- 
most Inver collapses only on the hard- 
est hits. The pads will he worn over 
the shoulders, upper arms, sternum, 
elbows and in Lhe lower hack. 

The hockey venue itself ■ offers an 
intriguing new technology. Teams 
wilt play in the Olympic Saddled nine, 
home of Calgary Flames of the Na- 
linriat Hockey League- The dome 

Seals lia.4^8 sfK-ftilUira and features 
the world's largest concrete sus|ieiuh 
ed roof to allow a pillar- free view from 
every seal. The Jircrasl concrete 
structure is a saddle -shaped reverse 
hyperbolic paraboloid and covers 
three am?*. 
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Speed Skating 

B ueau :so lifthi- (!xli v mu ly light u u j ■ vt* - 
of CalgzuVs niiW * hurt -truck ispupri- 
s hat i 1 1 L r o vh I , a Ck uai t i ;i it skill e 11 1 <i ke r. 
Huy m n nr l Lah*Tgp, has flevdapeil u 
r-kitU- vi ilh 31 hJmit- nflVrt fmru timin' 
that N* 4 in bu adjusted fnr oat h skater. 
The feature allows the skater in ad- 
1 L3 st i h u s k at u to fit t he t in uk . Laberge 
idsn L ri u^triEtMiu»his it skating shell nf 
gniphile fiber. Km I ar. Ill K-rg hiss junl 
epoxy itftiiis. 

Tfl U fi IS’t II - fi L [ 3 1 Ig 3 M SC h| |irt 1 V L J 1 1 1 S h Ue] 
slnppiuess in l he turns, whieh n ■illicit 
mill ml mu 1 [in wit, A Vekni-iittrii'hwi 
] an - cover (iisinvs water] vronfing and 
helps Lij limit I hu skate's aerudy nuini-.- 
drug, mtiertJ in a game when? inches 
vount. 

Although tin rent 11 guru skat is m in- 
imvjii ions are iiiilidpau-d in ( 'nlgarv r 
the I.kS, Kiguiv Skating Assn,, has an 
ambit inn* program litk lonvay fur the 
next Iwn Winter i tn develop 

stronger but light or 3 mots anil blades 
tu alisurb the tremendous shocks c re- 
siled by inm + asingJy demur m ling 
jumps. Leather remains the likely 
bn«! malorkL ! bough mukU^ pksik 
will lie examined, Ce ramie bbiooi id 
stead rtf steel may also be in skating's 
Mure, 

Indeed, the future is what these 
and ul her [ uehilnh igiesil dev eh ') mu-lil s 
mv alt ill unit. Whatever the outcome 
nn l he rinks, nms. slopes or ovals nf 
Calgary , iww technologic* tnny 
emerge 1 ■■ henetll the Olympians of 
tuitions w fc 

But for now. don't over say Ameri- 
ca can't build a demit bobsled. PM 



LABERGE 

SKATE 



CAR0ONFiBER/N£VLAI?f 
FOE RGLASS/ EPOXY SOLE 
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BL.AOE1 



Straight Shooter 



Aiming for gold with a breakthrough gunstock. 



I T WAS bone-chilling cold, hut I 
could see sweat on U.S. Qsalhlgn 
Team members as they raced inlc 
the frozen rifle range Cross-country 
skiers sprinled in, dropped their poles, 
hoisted their ,22-calitef rifle sand 1 1 .5- 
centimeler targets began lo drop 50 
meters away Alter five shuls, I hey re- 
slung their rifles, picked up their poles 
and raced Off. 

These were oniy practice funs at the 
We$l Yellowstone, Montana, biathlon 
training camp, but ihe level of skill and 
intensity demonstrated a newfound 
confidence by Ihe US. team. For the 
first time, the u.S. is expected to be a 
match lor the dommanl Russian and 
European teams We don't feel sec- 
ond-rale anymore," said Sigvart Bjon- 
tegaard. head coach of the U.S. team. 

I can honestly $ay we have more tal- 
ent right now Ihgn many of Ihe top- rat- 
ed teams. Its just a matter 
of putting il all together on 
one particular day in Cat- 
gary The reason for the 
team’s soaring optimism 
is a senes of surprisingly 
high finishes in recent in- 
ternational compeiii ion , 
crowned by Josh Thorny 
son's second-place finish 
at Ihe 19S6 Biathlon World 
Ch ampion shi ps . T homp- 
son 's achie veme nt — I he 
first biathlon medal ever 
won by an American 
—stunned the bnalhion 
world and focused attention on 
U S. team's innovative rifle stock 
Two -thirds ol the U.S. National 
Team, which includes Thompson and 
three other Olympic team members, 
use a lightweight, skeletal rifle stock 
developed by biathlon exped Glen 
Eberle The deeply cutaway stock, 
made by lanwialing log e ther 10 l ayers 
of Sitka Spruce and lour layers of car- 
bon fiber, is considered a radical de- 
pa dure for l ho biathlon. 

Eberte's slock weighs 1 5 pounds 
comp a red lo 4 1 po u nd s for a tradil ic n - 



a 1 slock. All wood unnecessary lor 
blrEngth hus been removed to maxi- 
mize a weigh! advantage that some 
have calculated to be a second gamed 
in a race for every ounce saved De- 
spite the weight reduction, the feel of 
the rifle is comfortable due to the reten- 
tion of all major components— fores- 
tock, cheek piece, pistol grip and bull 
Accuracy is mainlined by using the 
Wesl Gorman- made Aoschulz 1827 
barrel and action and by shi fling its 
center of gravity lorward lo give I ho 
shooter a sense of a heavy rifle. 

Although Eberle's been experiment- 
ing with skeletal stocks since 1 982, his 
design attracted little attention until 
Josh Thompson won □ silver medal m 
1986 Now, custom-made Eberle 
stocks are found on ihe British. Cana* 
dian and Swiss national teams. The 
Austrians copied the design and built 



Hoisdo! Josh Thompson, using a jkeletfl I rifle slock, seta his 
iJghii on Thd U-S- s flrtl Olympic hiaihron medal. 



the 



one of their own. and Ihe West Ger^ 
mans mounted a protest to have it de- 
clated illegal— a move that failed. 

As of now. the biathlon doesn’t have 
Ihe high -profile imago in America ol 
many other Olympic sports, but lhal 
may bo about to change If Ihn toam 
finally breaks into Ihe medal category 
this year at Calgnry, thnn the Eberle 
ntle slock and Josh Thompson, who 
are “probably more famous in Europe 
than m ihe U.S.," according lo coach 
Bjontegaard, will yei ihe recognition 
Ihey deserve.— Joe S frorupa 



Centra to the L^bcrgc design is an 
^idjLiii^bFe ^yuirttciritaF blade. JJghi 
w#lgh-t and aerodynamk features mean 
belter adapTdbifity loshon tracks 



Tap gun Inr the U.S. biathlon is the ulirallghi £brde nock \ Jibwe]. which uses * deeply 
cutaway design that has potential applications for burning [bottom gun|. 
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Country 

Cupboard 

A contemporary version of an Early 
American cabinet that you can build. 

BY NEAL BARRETT 



E ARLY American furniture 
maker* produced a wealth of 
designs that reflected the 
needs anrl resources of American life. 
Drawing on a seemingly endless h Lip- 
ply of pine, oak and maple, the crafts- 
men of 200 years ago were known for 
quality workmanship and common- 
sense design. 

This piece is a fine example of a 
typical cupboard built in the late lEth 
century. In the tradition of the Amer- 
ican craftsman, we've modified the 
construction Lo make use uf modern 
materials. Where wide pine boards 
were used on the original, we re using 
stable birch plywood* The trim, door 
frames and drawers are solid poplar 
and the upjH a r back ia characteristical- 
ly a heat hod with tongue-ancl-gmove 
boards, And to give the cupboard an 




Colo* photo JP Rmr 
Bl^ck jnd wMrc-f phocof Neal Bdrnrtt 
Tc^hnltuF art Eu-jr ni 1 Tnr^rq non 
Phaio iiylKii C.Tftf Hmi[i 




authentic look, we applied a milk- 
paint fi nish commonly found on pieces 
from this period. 

Begin by cutting l he plywood for 
the panels, that have edge handing cm 
only rnie edge, slightly larger in 
length and width than necessary , 
Trim these to size after the handing is 
applied , The upper case top anrl bot- 
tom are cut exactly in length anrl 
trimmed to width after handing. 
Then, cut l he upper sides exactly to 
size. Rip enough V* >- h-in. poplar for 
all ex postal edges and the V'± x S'/i-in. 
piece for the lower case but Lorn. 

Apply glue, damp the first edge 
band in place and check that its edges 
are flush with the plywood. If you 
don't have enough clamps lu space 
them 4 in. apart, use a caul Lu ensure 
even pressure. Let the glue set for at 
least 30 minutes before removing the 
clamps and banding the next panel 

Miter the handing for the upper 
case top and bottom. Tack mitered 




f Pfflce damps about 4 ||i* apart when tru- 
ing the edge band. Make sure the band 
edges are flush with The plywood fares. 



M After laying out for the dadoes, clamp a 
straight board to the work for guiding The 
router and the Y^n.-dla. straight bit. 



3 Where dadoes are stopped, use a sharp 
chisel to square the rounded ends. This 
dado houses lower case bottom shelf. 
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CUPBOARD 

scrap pieces At the panel ends to help 
in aligning the front strip. After the 
glue ha« set, remove the st rap pieces 
and install the end edge bands. 

Building the cases 

U se y m 3 r rt rnter a nr 1 od go gu ii le Let rut 
the rabbets in the hack edges of the 
upper case and lower rase sides for 
the backs. Lay out the dadoes that 
house the shelves in the upper ease 
Rides. Install a straight bit in 

your router and damp a straightedge 
to the work as a guide. 

{'lit the Jd-in. -thick poplar stock for 
iHe j lower ease bearer rails in width 
and length- Mark the dadoes oft these 
pieces and on the lowercase sides and 
shelves. Note that the dadoes in the 
bottom ease sides, shelves and front 




4 Panel* Chat fit In flapped dadoes arc 
notched on their front edge, a fine 
or Apantse ia w 1 0 make iftft cut. 




4 The assembled lower case ft damped un 
tit the glue sets, Cauft over ejteh Joint main- 
tain ewen pressure along the Joint. 



bearer rail stop in. in from the front 
tidgo. After cutting the dadoes, mark 
Lhe slopped rabbets in the sides that 
accept the bearer rails and cut these 
Vs in. deep. Square the ends of Lhe 
stopped cuts. Cut the notches in the 
shelves sod partitions with a fine- 
toothed hand saw. 

Join t he shelves and bearer rails to 
the partitions with glue and fkl finish- 
log nails. Set each nail and fill. Then, 
apply glue to the ratal jug surfaces on 
the ease sides and damp (photo IS), 
Cut the poplar stock tor the face 
frame am] doors to exact length and 
width and layout the mortises and 
tenons. Cut the tenons with a dado 
blade and use n stop block to ensure 
consistent tenon length. Then, cut the 
tenon shoulders with a hacksaw. 

Next, use the drill press to bore 
centered M -in, -ilia, overlapping holes 




S Iruliill the part llioni In the d ad nti With 
glue after 6d Mn lifting nails, Uie four nalft 
per join! and make sure the edges are Rush. 




7 Cut terrors for Uie face frame and doors 
With a dado blade motimiEd In table saw. 
Hand icrew ctomp am u stop block. 



to remove most of the face- frame mor- 
tise waste. A sharp chisel deans the 
sides and squares t he ends. Glue and 
damp the muilion to the rails and, af- 
ter the glue hits set, glue and damp 
the stiles in place. 

The completed face frame is joined 
to the upper case sides with two 3 A- 
in. -thick x n / 1ir Ln.-wMe splines. In- 
s-Lall a V*4n. slotting cutter in the rout- 
er and cut a centered slot in each side 
front edge. Temporarily clamp the 

upper case shelves and sides together 
and lay the face frame in position to 
make sure its edges are flush with the 
ease sides. Then, install a V^-in. 
straight bit in the router and carefully 
place the hii in an upper case aide 
groove. Adjust theedge guide against 
the outer face and remove the router. 
Then., cut the corresponding grooves 
in the hue frame. 

The splines can be cut from 14-In* 
plywood, hardboard or poplar. If you 
choose poplar, cut short spline sec- 
tions so the grain is at right angles 10 
the spline length. 

Assemble the upper ease sides to 
the shelves with glue and damp 
squarely. Rmll the stopped rabbets in 
the top and bottom that accept the 
longue-aud-groove backboards and 
square the ends with a sharp chisel. 
Then, apply glue to the upper case 
side top ends and nail the top in place. 
Apply glue to the splines, grooves and 
upper edge of the face frame and 
clamp the frame in place. Use 6d fin- 
ishing nails to attach the top to the 




i Begin the vthxtIj#$ in The face frame fry 
removing molt of The waste on the Brill 1 
presj. Lfa* a ihaip chi«r to finish mortise. 
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CUPBOARD 

face frame* Then, install the shelf suj>- 
puit blucks a ml the ume I mi turn. 

Beginning al ime skle, install bcail- 
et! tougUv-und-giTjiivc- boards with a 
iicl finishing nail driven intn each shelf 
as well as 4 he trip ami bottom. 

Uifp the V—in. -thick base nmlrling 
stock to width and cut the profile with 
your router ami J /|, r in.-nuk enve hit. 
Then, mark and cut tile miters and 
i i ist al I w it h -b I fi n ishii ig n u ils a \\i I g! m ■ . 
A L tilth the Upper ease frieze kauri in 
the same way anti apply ft- in, cove 
molding as shown in i hi- drawing 

Connect the two cases by first bor- 
ing and countersinking holes for 1 1 > 
in. Sth h fhsei^ws through the bearer 
rails. Position the upper cj-lso, tmre 



the pilot hcile^.and install the screws 
Cut the plywood back to size and at- 
tach with VCim No, 4 rh screws. 

Doors and drawers 

Mount your dado blade in l lit- Luhie 
saw oral |ilow the groove in the door 
stiles. Cut the panels to size, apply 
glut to the mil and stile joints, and 
assemble the doors. Fit each dour in 
tile face frame so there's ' ,,-in. clear- 
ance nti all sides. Then, lay "LU the 
hinge mortises on the i lours and face 
frame and cut with a chisel Bore 
holes for the door pulls and install, 
Trim ad 1 rawer (-nnipnrieiUs to size 
arid iiseudadn blade Incut the drawer 
front rabbets, side dadoes and the 
jimnves for the drawer bottoms. As- 
semble the drawers with 1-iri. brads 



amighic. Then, install iht* pulls. 

Carve the turn buttons for the 
i lours and bore and countersink the 
hut ton screw boles, Prepare I or ap- 
plying the milk paint by sanding the 
entire cabinet with sandpa- 

per folio wed hy 22fi-grit and dust off. 

Milk paint is offered in several col- 
urs-. We chose Buy berry for this pro- 
ject, Follow the mixing Instruct ions 
provided with the paint. Wi{K j the 
cikbiEiet with a damp cloth to remove 
any ivmainlng dust and prewet Lhr 
woiid. Apply the first coat with h 
s|M»nge brush ami let dry for ut least -I 
hours. Then, apply a second coat and 
let dry overnight. We completed tin* 
finish by rubbing down with 4 u steel 
W(hjI and applying a coat of Wsitco 
Natural Danish oil, IW 



f 7 Traditional milk-paint finish must be 
mlxtd prior to application. Follow instruc- 
tion! anti appFy with sponge applicator, 



9 The %-in.-deep spline groove Ln the 
lace- Frame back it cut with the router edge 
guiri# and ! A-in.-dli, straight bit. 



12 Mark hinge locations ort door! and cut 
away wane with sharp C-Msel- Cut torre- 
spending mortises in fare Frame. 



f 3 After marking for the mitered ends of 
the lower Erasetrimi, cut in exact length and 
Install with glue and 4d finishing nails. 



1 5 The rabbets for the drawer fronts, and 
other drawer Joints, are cut with dado 
blade. Assemble with glue and 1 -In. bradi- 

m 



f 4 The two door bottom are hand -Larved 
from solid poplar pranks. Install with 1 p A- 
In. No. 1 0 fh bras! XltWL 



1 f Poor jtlle groove is cut on table taw 
with dado blade. This groove houses pan eF 
and ads as mortise for rail tenons. 



14 The Jong front trim piece Is Installed 
first. Then, miter the end trim pieces, cut to 
length and glue and na I Fin place. 



Ill Alter assembling upper case, toenail 
y*’ln. ■thfck headed tongue and groove fir 
to case back wFth tid finishing nails. 
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piished by two lo in, reiir discs, 

( liic nf ihc great strengths* of this 
rruu'hme ifi its stable, siite ride. With :i 
Lop end of only rtipli. a dciir viwicu 
was made for [tower over s|teod. Sirui- 
Is irt< nod judgment was used in t he cuts 
Lrul design* A LhroLtle lever on the 
right handlebar is easily n|.icnilvd liy 
the thumb ni nl 1 hr brake lever on the 
|f|"t inn trporaLet* ii straight fnrwan l 
locking liuLtoi] l lint acts its a parking 
liriiki 1 . The tninsaxlc htti three 
'bettings -forward, neutral and reverse 
- oil engaged liy ii single lever on tins 
righl , rear wheel well. Remaining eon 
tmls hiv keyed ignition switch, choke 
knob and headlamp switch. 

Suggested retiiil price is u substan- 
tial St'iK+b. bill fur active 

with :t lot r»f profterly-and ;i lot of 
work bn In ami fnr rsmirnemaioiiera 
lions, this machine couhl Ih' worth ils 
weight in guild. t Wynns I the work it ran 
tli i, however, is a sj m t in) chs tract eri stir: 
Simply pul. it's fun to use. 

Ilurunly reservation about fill 1 esi|Kt- 
tile, well made tlisichine was its lack tif 
si hydraulic JiFl. for the cargo Im*. Hut 
llei-iv now offers this option uii new 
models anil has ti II eh I installed kit for 
uli In models, av ailable for $17M. h er Tur- 
l her infonnatiun. cwstad Deere Ji f V, 
I llHl Third Ave., Moline, [Lfil2fi&. 



Here are 1 1 great pieces 
of lawn and garden gear. 



Dedicated hauling 

-John peere'* new AMTWK) is a hybrid 
uf Hjikilmr rmtchinc-sL il + s psirt 

ATV, part Inwtor -iLint part flump 
L uck. Thu AMT iUTunytTi wtjiiid* fur 
All MalurhJ TYun±f|jurU'r unit this 
nwK-liinc uurtuitily livt»« up tu its till 
in^. W ( - huii iliu Lu L< fc st it fur si 

fuw mrnilfis ksL Full urn) during Uuil 
liitif huul^J tnunUi^H Eusyls uf ruck*, 
bricks. nri+wond unit ulhvr huavy 
CHTtfu up unt I down indiiu^. Wf 
uimuuwuy thnn^hly iinjiwsiwsfL 
Thi' ufiit wviflfhsHtJO pounds, haa mj 
H/> bp, sin^h mr coolud 

c?n|!ini' that run* uu nr^ulsir gan mid 
fcutums: sin II x x 48-in. dumpmf* 



i';n L i’b hi>\ Wit iL :i ^Hl |»Jliml ril| tiLril V, u 

hmirip hitch withifc IMH> fwiund L Ujisi^ 
ii y h ii tfintfit- frunt wh« fc l ^-iHi 

slvK-k sil*HiU b hi. fc i‘> ami hsunlk-l uu* turn 
i n pis, am I fuur \ W Unf tin.^ un 
thf j hack. All fmr n fc :ii‘ wIh*»1h nru 
iJriv^n by mciui^ uf ii variabk- 
fJrivi- LciiSi t rariKixh- bir i h< s lirsl set lfP 
\vhin. i lj< - amt a ruilur rhsiiu thsiE juius 
the hii'nml >irl nf wln^ls tu 1.ht j firnt. 
Nfp clutching is mjuiml ;i < lint- runt ial 
luck paElaJ helps Lht p irsuzliuti in alijr 
j H-ry cunciitiiiriH ami briikmir is uiit'um 
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A Woodcutting Wonder 



The Jdmered model S35 chain 
wiw ii a professionally 
equipped saw designed 
especially for firewood cutting. 
The Swedisrvmade saw has an 
excellent power-to- weight 
ratio for itipr e wtwfcuTtlng 
muscle with less fatigue to the 



operator. Model 535, complete 
with a 1 6-in bar and chain, 
weighs only 1 2 pounds. A 4fi.6- 
cc fS-dit-in,] engine drives the 
chain 65.6 ft. per sec and. Other 
features include an automatic 
oil pump, chain brake, kickback 
guard and electronic ignition. 

Model 53S with a 16-ln. bar 
coils about S37Q- Contact 
Jonjered. Dept. FIRM. Euk hS. 
Rye, ftIH 03&70. 



Lawn Warrior 

Honda Introduces a unique 
new line pF equipment called 
power carriers. Looking like a 
cross between a wheelbarrow 
and a tank, the power carrier is 
designed to transport rocks, 
dirt, gr auel. bricks, plants 
and other back-breaking 
materials wer rugged terrain. 

Model HP2KI(S1363|ls 
powered by a 2.4-hp engine 
and It has a carrying capacity of 
440 pounds The model HR400 
| St06fl(, powered by a 4- hp 
engine, can carry up to ??□ 
pounds. Contact American 
Honda, lOB^Wtshireaivd.. 
Suite 55U, i_D5 Angelm. CA 
90024, 
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and 7 -bushel bag fo pfck up 
debris an walks,, lawru, pAtiea 
and driveways. An optional 
1 T -ft.« long vacuum hose cleans 
around bushes and tree*. The 
unit also converts- In =* nmu+riui 
leal blower The alrltrea 
be directed to [he front i 
Contact Toro. 81 1 1 Lyndafe 
Ave- South, Minneapolis, MN 
5542tl- 



Dirt Buster 

For serio w gardener*. Snapper 

off err the model RT5X rear- line 
tiller | $ 1 2 JD h it tavtum a 5-hp 
engine and 2 way t illing action, 
Use forward line rotation 
lor shallow digging and 
cultivating. Switch to reverse 
tine rotation to dig deeper, 
especially In hard soli. The 1 1 Vj- 
Jn.-dra. tines are sharpened on 
both edges to churn against the 
pull of the wheels. A 3 -posit Ion 
handle wings to either side te 
keep your Footprints out of the 
freshly tilled soil. Contact 
Snapped BOX 777, McDonough. 
GA 30281, 



Tiqht-Turnjng Tractor 



Looking for the ultimate lawn 
and garden tractor? Then, 
check Out Honda 'S new 4- 
wTieea-drlve, 4-wfieel.ifcrrirtg 
tractor. The model JTT50OO 
[S5IJ5J Is powered by an II - 



hp, 4-stroke, single-cylinder, 
aircooled engine that has 
eight forward speed's and four 
reverse. Attachments avniPabif 
include a mower, tiller. 
snbWthrOwer r plow, disc 
harrow and dozer blade. 
Contact American Honda. 
10864 Wiltshire Blvd-, Suite 55D. 



Lawn Janitor 

To clean up le*tves. Jitter and 
grass clippings quickly, consider 
Two s walk -behind lawn 
vacuonvleaf blower, it's 
available in a self-propelled 
(S73*| and push model [S659J. 
Both are powered by a S-hp 
Briggs & Stratton engine. 

Use the In -wide vacuum 



Year-Round Tractor 

The new line Qf Simplicity lawn 
tractors Is engineered to tackle 
all yard and garden chores 
Including lawn mowing, snow 
throwing, garden tilling and 
dirt dozmg. The 4500 series of 
tract ws are all Tb-hp models 
that range from 112BQ to 
S307O. 



All models Feature a twin- 
cy Under Briggs & Stratton 
engine, disc brakes, electronic 
ignition and cast-iron [yf inder 
Pi nos fd-r Jong life. A rugged 
hydrostatic transmission gives 
you Infinitely variable speed 
control and large 23 10.5 

rear Ikes provide excellent 



traction. Wheel weights and 
Chains are also available. All 
models have a turning radius oP 
just 24 In. 

For more information and 
specific details, contact 
Simpiicrty Manufacturing, 500 
North Spring St., Port 
Washington, Wl 53074. 
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High- 

Performance 

Mower 



Ford s new R-T2 riding mower 
offers ,1 long Jilt of attractive 
features to help make 
lawnmowjng easier. The 
mower ti powered by an air- 
cooled, sfngle-cylinder. T2 hp 
Briggs £ Stratton engine, The 
shift lever controls five forward 
speeds and one reverse. 
According to the manufacturer, 
step-through design makes 
boarding easier and the rear- 
mounted engine improves the 
fraction. 

ft comes with a JO- In 
mowing deck that s equipped 

with special rollers and skids 
that nelp reduce scalping. The 
cutting height h adjustable 
from 1 l /j in, to Wi in. and an 
optional, rear -mounted grass 




catcher holds up to si* bushels 
of the clippings 
The mower ran be Stood on 
end lor -convenient, out -of- E he- 
way storage. TheiT-lJ mower 



costs about % l bOD. An 0-hp 
model is also available far 
about SI 30-0. Contact Ford, 500 
Oilier Ave , New Hyland PA 
I 2557. 




For lightweight 
woodcut e log and 
trimming. Tanaka 
offers the model 
ECS-290 chain saw. 

The compact saw 
comes with a 12-in. 
bar and weighs less 
than 9 pounds. Features include 
a 1 .B-hp engine,, elertronii: 
igniipon. automatic all pump 
and a chain catcher that 
protects the operator if the saw 
Chain breaks. The lake-along 
saw stows compact Jy for 
hunting, camping and other 
off road excursions. 



The model EtS-2?0 chain saw 
is sol'd at power equipment 
dealers Tor about 4220. For 
more Information, write to 
Tanaka, Marketing Dept.. 

22121 Crystal Creek Elvd 5.E.. 
Bothell. wA *802 1 . 





Bush Barber 



Keep ymsr hedges In riprap 
shape with Ibis electric hedge 
trimmer from Black A Decker. 
Part of BAD'S new LawnForce 
product line, this heavy-duty 
trimmer [ IT 5D| features a 1 4-In. - 
rang bar and a powerful 3.4- 
amp motor 



According Ea the manufactur- 
er, the dual -action, ground- 
tooth blades cut cleaner and 
Faster with reduced vibration. A 
front mounted shield and 
wraparound handle are made 
to protect your hands during 
use. Machined- steel gears a/e 
used to ensure a 
smooth-running. 
Jong-lasting motor. 
The tr immer Is also 
available with Tfr-ln. 
(SII9|and 20-in. 
|STJ5fbars For 
details and more 
Informal ion atiout 
the Lawnforce power 
equipment product 
Finer contact Black A 
Pecker. TO North 
Park Dr, P Box 790. 
Hunt Vailey. MD 
2T030. 



Pass The Leaves Please 



Here s a new way to deal with 
leftovers,. Leftover leaves, that 
is. Feed them to the Leaf 
Eater — a shredder designed 
specifically fa/ leaves, grass 
dippings, twigs and paper. 

The Leal Eater sits on a 
st a ndard-sjje trash can and uses 
flexible imet, like a string 
trimmer, to shred leaves. The 
lines can be replaced easily 
when necessary, Extra cutting 
line Is included. Simply dump 
leaves Into the bushel -sized 
hopper and it should reduce 
the equivalent at eight 10 



gallon bags ol leaves into just 
one bag. The Leaf Eater will 
gobble up wet pr dry leaves. 
The shredding action is 
adjustable from toa/s t to fine 
which makes It: convenient for 
disposal or For use as garden 
mulch. According to the 
manufacturer, the Leaf Eater 
can easily shred ] 00 bags of 
leaves in I hour. 

The Leaf Eater Is available in 
an electric |I 1 29] 0/ gas 
powered f 522^] model. Contact 
Vornado Products, 2 Main 5i„ 
Melrose. MA 02 T Ft- 
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A GOOD -TIME GUIDE TO 
GETTING MORE OUT OF YOUR 

SPORT/UTILITY VEHICLE 




□ BOLT-ONS AND BEYOND m GUIDE TO GETTING UNSTUCK 



d 





S A CONCEPT, custom- 
izing traces its origins to 
the late f 4Us and the T 50s + 
when wild was go or I ±ind 
outrageous was better. It was an era 
of anything goes, and most of it went 
onto the exterior. 

Obviously, the world has changed 
since that era of automotive inno- 
fence. Today, we live in an age of so- 
phistication and specialisation. Al- 
though 4- wheel drive has been around 
for decades, the notion of sport/utility 
vehicles as a distinct subsides is 



quite lucent * a nr I the boom in that 
subspecies more recent rs-till. 

While there sire any number of 
sporl/utility nameplates today that 
weren't around five years ago, ifs 
rare when one of them matches up ex- 
actly to the needs uf its owner. 

The reason for this is rooted in the 
laws of mass production. Creating 
large quantities of a furtNadar item 
—in this case, vehicles — lowers the 
cost per Item hut tends to hrjn.iuge.nize 
the character of i hat item. The more a 
manufacturer makes, the less expen- 



sive they become— and the more eom- 
prumit^s built into each vehicle. 

The vehicles rolling off the world's 
assembly lines Unlay are batter than 
any that have preceded them. We ex- 
|*ect more uf Lhem — -more miles per 
pdh*n r more miles between amices, 
more refinements, more of every- 
thing— and that's what we get. 

Nevertheless, it h s impossible for 
uny manufacturer to tailor each Vehi- 
cle to the individual requirements of 
each buyer. And that's why the case 
for cuHtomking is as compelling a*i 
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CUSTOMIZING 



You wouldn't wear a new suit without alterations, would you? 

BY TONY SWAN, Automotive Editor 




ever— and with mere dimension. 

The mental baggage we carry from 
the '50a tends to equate customizing 
only with the surface of the vehicle, 
but customizing can obviously 
apply to a number of vehicle 
systems — powertrain, euapemsinn, 

wheels, tires, seating instrumenta- 
tion and, yes, cosmetics. 

For example, even though one 
sport/ute may be destined for the de- 
sert, another for mud and snow in the 
Northeast and a third for California 
freeway profiling, all three may share 



exactly the same wheels, tires and 
suspension componentry at delivery'. 

Since the original equipment was 
intended to offer some sort of service 
in all three environments — and also 
win the approval of the bean-counters 
— it can't possibly offer optimum per- 
formance in any of them. Obviously, 
there's room for improvement. By re- 
placing the component intended for 
general use with one designed for a 
specific purpose, your ute acquires a 
sharper definition. 

What this means in practical terms 
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is that you have the power to change 
your ute from something that does ev- 
erything pretty well to a vehicle that 
performs exactly as you want it to. 

In the page* that follow, we offer 
some .suggestions for doing just that. 

There are expenses associated With 
this, of course. But the cost-benefit 
ratio is likely to be positive. 

Like the Emit you pick off the rack, 
then refine with tailoring, you’ll begin 
with something you merely like— and 
end up with something that’s truly 
yours. nc 
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With r)\e foigest catfii vtthmv of any 
leading standaid com/wcr truck. the 
f-hrdlxxh' bungs nrw mcwu^' fu 
dr ft™ "M a up. " 



Latgc. ,vmatT-<i{\ir dons not vnlv 
nuke it easier to get rn .mi our of 
but .ilso cut tfown t>n wind noise 



The double-steel wofl tdjjfo bed 
stands up to heavy foods, while the 
seamless design help* keep it itotn 
mstirg our. \ 



Just because you bear up your trade 
mean it shouki beat cth/ fat A; 
So wr vr^ffvrn the Haidbody <m 
rxfra- roomy: rxrra-tTmi/r.vLiWr cab 



llll 



Dthra Haidbody and you li have a 
lot of puli, thanks to its available 
5, 000 -pound towing capacity 






TheHatdbodyhasa yrma gf&s a/ea 
than the average compact truck TJft 1 
figure as long as youfe amr|g up 
high, you may ns writ be abir do copy 
the dew / 



With our sfiecial Sport Package. you 
cjw get the Ingest lactory-ivaitablc 
arcs on any truck in its dass 



The Hardbody has an optional 
RO-iim hid-tnjetted V 6 that delivers 
the kind of httsrpdwcr ffs only 
human ro want. 



Its a basic human principle that ail 
men— and women— are created equal. 
However, one look at the Hardbody™ 
will tell you that you can’t quite say the 
same thing about trucks, 

Take that sleek, aerodynamic styling, 
for instance. Not only does it make the 
Hardbody look better than ordinary trucks, 
but it actually improves performance. 

We were the first import compact truck 
manufacturer to offer the kind of V6 power 
its only human to want. 

Speaking of a truck that hauls, the 
Hardbody also has the largest cargo volume 
of any leading standard compact truck. 
Aircraft-style doors keep wind noise to a 
minimum for a quieter ride. 

And by moving the windshield forward, 
we’ve even managed tosjgnificandy 
increase the cab’s leg, elbow and headroom. 

Because being human ourselves, we 
understand that life is made up of a series 
of compromises, 

TO just happen to believe that your 
truck shouldn’t be one of them. 




NISSAN 




Built far the Human Race: 
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BOLTONS 
AND BEYOND 



Building the sport/utility vehicle 
that's right for you 



Our concept vehicle hat Hire* category or 
accessories, Dress-up A Convenience Hems arc 
something you might find On a ute That S used 
for urban fOmrrMJiJng. Off Road Gear Is tor 
just that — driving away from paved roads to 
that choice fishing or hunting spot Rough- 
Iftjrtnlng Gear \% tor when you are far away 
from civilisation and low trucks. 



DRESS-UP « 

& CONVENIENCE 

A custom paints striping job. nice afFoy 
wheels and an uprated stereo are 
traditionally The first things added. 
Bug screens, sunvlson. step running 
boards and some sort of interior stow- 
age organizers add utility as well- 
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OFF- ROAD GEAR 

Mud-tread. fFghl-truck tires will get you 
deep Into the woods for dawn fishing. 
Extra lights are a must for rooking over 
the top of under hr Lrihp and gas tan and 
winch art along because the best fishing 
always teems to be a long way from a 
gas station. 



ROUGH-RUNNING GEAR 

When you're realty imo batk<ountry 
exploring, away from even a fire road, a 
brush bar and tubular bumpers will soak 
up a fot of abuse from rocks and saplings. 
The skid plate is to keep rocks from eat- 
ing your oil pan. and ihe rollover bar Is to 
keep 'em from denilng your head. 



HE KEY to creating h 
sport! utility vehicle suited 
to u specific set of needs is 
pretty much the saute as 
any project; The success pf the result 
is usually defined by the strength of 
the planning that goes into it. Al- 
though reshaping the basic day of 
your box- stock sport/ute is going to 
entail some expense somewhere along 
the way, the magnitude of your invest- 
ment -as well us the pleasure you 
derive from the finished product- will 



iff dictated by the durity of your 
think] tig. The bruin, after all, is might- 
ier than the checkbook. 

The first step is a hard- eyed assess- 
ment of what you hope to achieve and 
how squarely your dreams mesh with 
your realities. Be honest. If your 
sport! utility driving patterns are like 
most owners', your ute spends most of 
its time on pavement. Which means 
that going the full Baja -basher route is 
likely to net you a vehicle thiiL looks 
great, but affords all the day-to-day 



driving comfort of a cement truck. 

Ifi a sense, the sport/utility owner 
whose custom planning doesn't have 
to indude provisions for dusty trails or 
muddy bogs has a big advantage: He 
gets i«j address the fun part of the 
project - the exterior - first of all. 

However, for our purposes here 
we're going to assume that you and 
your ute will be lotting the dirt far 
more often thiin the national norms. 
The general suggestions that follow 
are designed to help you get the most 




out of your mount when you do. 

To streamline your browsing, our 
remarks fall under the three topic ar- 
eas suggested earlier. 

Dress - Up/Co n venlence 

Paint speak* for itself — and for you. 
Although most utes are available with 
stripes and rainbow exteriors from 
the factory — not to mention dealer 
packages — the surest way to create a 
truly distinctive look is a paint job. 
This is not necessarily els exj wnaive 
a* it sounds. If your vehicle is in good 
condition H you could get by for as little 
as $300 to $400. 

There are only two guidelines; 

■ Stripes- Try to develop a pattern 
that's horizontal, rather than vertical 
or diagonal. Most dings are likely to 
be horizontal. 

■ Paint: Acrylic lacquer or urethane 
are best bets. Colors are bright, and 
these paints are tough and lend Lhcm- 
setves to spot repairs, Metallic* and 
clearcoats are tougher to mutch. 

There's also a wealth of exterior 
ad d-u ns avai lable — w hee I arc h es, 



spats, rocker panel extensions, run- 
ning boards and even spoilers. One 
thought: low-mounted spoilera are 
particularly vulnerable, 

Ute interiors have come a long way, 
but they're still far from the com foil 
and convenience of an ordinary family 
sedan. A set of aftermarket bucket 
seats— from about $600 — will en- 
hance the sense of man- machine part- 
nership, not to mention what they’U 
do for all [lay comfort. 

For rad back- road thrashing you 
might also want a good set of -1-point 
belts (from about $100 jier seat), 

A spoil steering wheel is another 
dress-up item that enhances your con- 
tact with the vehicle (from about $75 J, 
and a CB radio enhances your contact 
with the outside world. 

One other area that can often be 
improved is instrumentation, A ta- 
chometer, and oil pressure and cool- 
ant temp gauges ought to be part of 
the off-ronderis array. An oil tem- 
perature gauge can also be helpful, 
plus an amp meter if you're running 
auxiliary- lighting. 



Off* Road Gear 

When spoil Utility ow ners plan to go 
where the pavement stops, they com- 
monly bolt on the biggest wheels and 
tires they can find. This topic is cov- 
ered ehrewhere (see "Hough Rub- 
ber," page 104), but a few words are in 
order here. 

While a little more footprint can im- 
prove stability by reducing sidewall 
Ilex, too much can deteriorate ham 
d ling a in I ex pose side wul Is to da mage. 
Most experts will tell you that one 
width-size increase is plenty. This 
a! bo goes for increases in diameter. 

Alloy w heels save some weight and 
come in greater variety, hui steel 
w heels can serve just as well They’re 
attractive because they bend under 
severe imjjacl instead of cracking, 
and can save you a chunk of money. 

If ground clearance is the objective , 
[here are any number of lift kits avail- 
able. However, a little lift goes a long 
way toward compromising ride, han- 
dling and power delivery* Unless 
you're in real stump-jumping terrain, 
there's not much benefit. 




utfth extra ground clearance and allierraln 
rubber, into Bronco Ji ready lor the rough. 
Running board Impfowfc 







r rhe easiest ant) most cost-effective 
susjiension impixivemcTiL you can 
make hr a venide that’s going off- 
re me ling is a good set of gas shocks (For 
>U]MM inr facte rcaistitnceh Some man- 
ufacturers offer these as optional 
equipment, but you can do fitiU better, 
ExpecL to spend at least $200 for a sot . 

Spring replacement. however, is an 
r- x | iimsi ve, Li m e-eo naumi i \g h ass] e 
thatV prubahly unnecessary. 

Auxiliary lighting is another must 
for most sporl/utility owners, wheth- 
er you plan to leave pavement or not. 
Good lights use replaceable bbilugeh 
bulbs and throw out plenty of candle- 
power, so there are really only two 
gijii Mines in keep in mind. 

First, mount lights high to protect 
them from various hazards. 

Second, pick a brand with a lens se- 
cured by screws, to provide better 
protection for the reflector. 

Rough-Running Gear 

When you're really off the beaten 
path, you ’ll find luts « if stuff beat ingun 
your ute. And that’s when itnms like 
brush guards and skid plates come 
into play, Brush guards protect radia- 
tor and/or lights, and shouldn't cost 
you much mure than $100. 

Skid plates fall into the same price 
category, but are even more impor- 
tant, particularly jn the desert. Make 
sure the plates are steel, preferably W 
in. thick, and cover the rear differen- 
tial as well as the oil pan. 

Desert rats nr trailer towers will 
probably also want t hu protection of 
oil ci h j lers for i hei v engi nes and L rans- 
missinns. 

Finally, there's the allure of addi- 
tional horsepower — difficult and ex- 
pensive to find these days, but not im- 
possible. One of the easier tricks is an 
Ignition system upgrade— under $50, 
A dual exhaust system can be 
worth about a 5- percent boost, but 
the cost is higher — about Suflfl- 

After that you're up against the 
Clean Air Act and fueidgniiion man- 
agement, though then - are still a cou- 
ple of possibilities. One is a new intake 
rurmlJoJd — there are EFA legal units 
available, from $300 — that can be 
worth about 10 to IB hp. 

A more difficult modification is to 
clean up the exhaust ports, which 
means time, money 1.3400 minimum) 
and a friendly machine shop, but can 
net another 5-percent gain in output. 

The ultimate horsepower improv- 
er, of course, is a turbocharger. Just 
keep in mind that there's more to this 
that] merely bolting on the blower. 

Beyond that, there's only one more 
thought: Keep the shiny side up. IW 



NEW GEAR 
FORGO 




Cobra Stompers 

Carrol SPkHby i tenirMotk, knock-off 
1 4 8-In alloy America wheel Is 
she result of a 2 program 
designed Co produce [he ultimate oft road 
wheel. Thuse knock-off design wheels can 
be changed by removing a large diameter 
cenEer nisi, pnd sliding fhe whe^i off a 
spFIncd shaft. Thirty-minute Installation 
without replacing Stock parti. Set of 
five costs 51 500. From Carrol Shelby 
Industrie*. 19D21 Figueroa St,. 

Gardena. CA 9Q247, | B00 1 42I-T269. 




Rack & Rail 

Suzuki i Samurai Is undoubtedly the 
smallest of the ules. Your friendly 
neighborhood Suzuki dealer stocks Ihli 
Rack & Rail module For 5290. Also available 
are an accessory luggage rack f 550 | ski 
-rack 1 5125 ). bike rack and surfboard 
rack \ 365 1 . If you" vc gat a convertible, the 
rack, trike, surfboard or whatever tan stay 
In place while the top li down. Skls r ioo P 
but then rf you re carrying skis. In 
probably a little too cold to go topless. 




Max Headroom Liner 

Replacing the factory headliner with 
Hlghliner i three ABS plastic panels should 
take no longer than 2 d r 3 hours, Its 
available In several colors, or a natural 
plastic that's paJntabte ta match your ute's 
exterior. Hlghliner provides space to install 
a radio. CD or cassette player, as weil as 
four speaker*, and a panel for mounting 
gauges Just above the driver > lint of sight. 
The kit Includes speakers, grilles, wires, 
antenna cable, ail hardware and 
Imt ructions, 5 160 in black. 3160 poRhttftfe. 
From Hdese Cbfp-. P.O. Bo* 41. 

Bulverde, IX ?fll63, |600| £33-5352. 

fplr'i i-st fury tit jitiQr Jid) 



POPULAR MECHANICS * M A«C h IWffl 



93 





BUCK ROGERS 

BRONCO 



Ford shapes the next generation of sport/utrJities. 



S CONTEMPORARY 
automuli v e den igns gi > , 
spurt-utility vehicles van 
be tharactemuf I ;i*uriueh ■ 
mnistim While every passenger car in 
the world pays homage to aemdy Mam- 
ie’s, Utert continue to lie as sqllar e-uut 
and stndghtfonvard us building hl^M-ks. 
SUV owners like them that way. 

However, if Ford forecast prove 
correct, the shape of utestor* mie limy 
bp more sLn'Ui id Siifil. Ata* Lli point 
is t hi- Kurd DM I. a concept pri.it n riir- 
renlly lifting response on the dimv 
circuit. 



I>M1 started nut as a senior project 
competition between U) sL talents at 
l lie Art renter College nf Design in 
I^idena, t 'alifmmia. With lech guid- 
ance from Kurd, l he students madeV** 
scale day models of the SUV of the 

um$< 

Thedusign that emerged on top, by 
Derek Milsap, a o impressed Ford 
< 'ha i non n I lr «nu 1 1 1 K 1 VRprsen a nd rl t l. 

sign chief Jack Telnack l hat they 
made it inLou full-size prototype. 

I '(inversion of the small clay model 
lit show ear was handled hy Li in-hard 
Hutting, a California designer why 



luts worked on a number of Ford pro- 
ject*. including the 1989 T-Binh 
DMl rides on a hum hie Ford Escort 
chassis* but could entity be mated to a 
4x4 system such as today's Branco 1 1 . 

( R her refinements: 17-in, wheels with 
low -profile all-terrain tires, dot -ma- 
trix ria&B overhead with opacity ad- 
justable at the flip of a switch, and a 
satellite navigation system 

Fnnl is vague about production 
Iilans Fur the DMl idea, but creator 
Milsap is now producing mure ideas 
for Ford — as a member of the truck 
i l+--i ga gri nip; — T\ any Swan 
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The General Grabber AT' radial. 
I fit take most everything you 
throw at it and come out a dean 
winner. Whether /t!s on black top, 

GENERAL GRABBER AT ' GOODYEAR WRANGLER ' 

j AT j 

/ '° 65 7 I 
say* / »"■ / »» / 



I J ’-73 Jn? 



m t/?e Ooooies or ogoVost {rig 
name compefition. 

/f you want to play dirty, get on 
your Generals and go . For the name 
of your nearest General Motorsports 
dealer call 1-800-255-2550. And ' 
check out these numbers while 
you're at it 

Nc * ^1 
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I UMr*IT4mr TEmNC COWbi HOW *■ Rf i OGmnD 

iNufi^iMih^i usn^i sntvic i on * 

fit h IT KtM.'LU VAHI 14410 IJN EHUVffl. I WMH 
1IUN4 4NI1 VEHICLE. f ft* 
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x4 of the\fear. 




Jeep Cherokee has just made 
4x4 history. For the second time in 
four years. Jeep Cherokee lias been 
named 4-Whati & Off-Road maga- 
zine's "4x4 of the Year," ft's a feat no 
other vehicle has ever accomplished . 
And it's a tide that doesn't come 
easily to anyone. 

From an impressive field that 
included Ford, Chevrolet, and 
Toyota among others, the magazine 
chose Jeep Cherokee the best all- 
around 4x4 of the year. And as they 
explain it, "This isn't domestic versus 
import. This isn't pickup versus 



sport/ utility This is quarter-mile 
times, horsepower to weight, and 
day after day of of f-road driving? 

Jf any single thing won the day 
for Jeep, it was Cherokee's optional 
4, 01 it re 6-cylinder engine. With 177 
horsepower and 224 foot-pounds of 
torque, it's by far the most powerful 
engine in Cherokee's class. And not 
surprisingly, we made quick work of 
winning the quarter-mile accelera- 
tion test. 

But beyond Cherokee's engine 
is a lot more that sets this vehicle 
apart. Like a choice of two or four 



doors. A choice of t wo *ihil l-on-lhe-tly 
four-wheel drive systems. And room 
for five adults. 

Go over Cherokee's advantages 
and it's easy to see why it is 4-VVJirt?/ & 
Off -Road magazine's "4x4 of the Year" 
again. Because in Cherokee, we've 
found the winning combi nation. 

The combination you'll find only in 
a Jeep 

kvp li j registered I ride mark. rf beep L urp.tfalnm 

For further information, call 
toll-free: 1-800 -JEEP-EAGLE, 



Rvchk- up tm uhri-y. 
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Jeep 



Eagle 




Jeep Cherokee 
4-Wheel & Off-Road 4x4 of the Year 
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GETTING 



UNSTUCK 

The most important piece of equipment is mounted between your shoulders. 



HE ONLY ofT-road&rs we 
[ know w hsj never gel at uck 

J ^ lM are hikers. Ami even they 
can gel atucfc while driv- 
ing to or from a trail head. Anyone 
who ventures off pa vement 1 or ad ven- 
tures in the winter, sooner or later 
gets stuck. Smaller cars and sport/uti- 
lity Vehicles, plus the emergence of 
front-wheel drive, have changed some 
of the rules. The fundamentals are the 
same, but some of the techniques and 
tools require a review. Beginning 
with the best Umes&verofaU — how to 
stay unstuck in the first place. 

Snow; ice, mud 1 sand and high cen- 
tering are the common car slickers. 
Wet vegetation, slick river rocks and 
steep boat-launching ramps account 
for more immobility. Your first line of 
defense La offense— driving skill and 
common sense. The second is your 




A good self ^Traction inventory for back- 
woodi travel mould include chain* sand 
lor s^nci Si±isTJtirt«Jv saw. flare? and shovel 



equipment and how you use it. Straps 
and jacks and winches should figure 
only as the final and infrequently Used 
resort. 

Stan with your head — and eyes 
and feet— and perhaps a poking stick. 
Is that creek really shallow’ anti is the 
fording area firm — nr soft? Should 
you chain up before trying the moun- 
tain pass or after you're sideways in a 
snowbank? Do the tire tracks or the 
river bank indicate that the last boat 
launcher had ten hire a tow truck? Is 
the beach sand hard, like some Flori- 
da, California and Texas beaches, or 
bottomless, as on the Lake Michigan 
feast shore? Regardless of mechanical 
refinements, the brain is easier to en- 
gage than front -locking hubs. 

All iKitentially sticky situations 
would be minimized if we could afford 
different vehicles for specific sports. 
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Soft wirieti^gs for sand, skinny hard 
tires for mud with a firm bottom, 
studs or special rubber compounds for 
ice and aggressive lugs for deep snow. 
Most of us make do with one a! [-pur- 
pose Oar, or one ear and a sport/ 
utility vehicle of some type. And moat 
of us ulso make Ho with the all-pur- 
pose wheels and Li res supplier! by Lhe 
vehicles manufacturer. 

Snow Belt sportsmen should own 
and C4irry a sel nf chains, even if they 
live in a state which allows studs or if 
they use special winter tires. Nothing 
beats tire chains when the drifts get 
deep or the ice is slick and steep. The 
new cable chains ara great for radial 
tires, easy on tire sidewalls* and us- 
able at moderate road speeds. We 
have yet Lo Lest a quick-on chain sub- 
stitute that’s worth carrying. Better 
to buy a. good set of reinforced chains 
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or cable chains, carry' them all winter, 
and hope you never need them- And 
when you do t put them on before you 
get stuck— much easier then. 

What due does the boondock ex- 
plorer want to carry? No nuiLter how 
small the vehicle, a tow mi>e or strap 
and a compact shovel should be 
aboard. If storage space permits, a 
heavy-duty jack, a onme-along h some 
coarse sand or kitty litter, carpet 
scraps, and an ax can all be useful. 
Flares also make sense, not because 
they'll help you get unstuck hut be- 
cause they let others know you have a 
problem, as well as where you are. 

Are winches worth it? One friend 
has had a winch for five years and nev- 
er used it, another would never leave 
home winehlea$. Mine is used for 
many non-emergency tasks, such as 
dragging out trees for firewood, load- 



ing dead cars on flatbed trailers and 
pulling less prudent drivers from 
ditches. It is seldom used Lo unstick 
my rig, because I follow a proven 4- 
w'heel fundamental — drive in 2- wheel 
until stuck, then use 4-wheel -drive to 
get nut and go home. This applies to 
hack-country excursions, of course, 
not to situations where driving 4x4 is 
good safety sense, such as on ice or 
bashing around in the desert or B^ja 
outback. 

The proliferation of front- wheel- 
drive vehicles has unearthed a behav- 
ioral quirk not mentioned in the ad- 
vertising copy. True, front- wheel 
traction ifl better on ice, snow and 
rain-slick roads, on level or moderate- 
slope surfaces. But steep, uphill 
climbs can cause art un weighting of 
the front driving wheels, especially if 
the vehicle is heavily loaded in the 
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rear. Our fathers backed up steep 
hilts when the angle exceeded the gas- 
oline gravity-flow’ system nn cars 
built without fuel pumps. Our sons 
may find it necessary louse re verse to 
get out of a steep, slick campsite. 

Other don't-get-fituck driving tech- 
niques are valid for front, rear or 4- 
wbeel drive. Don't spin. Downshift 
before you are in a potential spinout 
situation, but stay in as high a gear or 
range as possible, to minimize wheel- 
spin possibilities. Use vehicle mo- 
mentum whenever it's safe to do so, 
and plan ahead to avoid brake applica- 
tion in greasy going. Directional 
changes should never he sharp or sud- 
den. Use any “crowning" or banking 
to your advantage, even the wrong 
side of the road if your sighlline is 
dear and there is no oncoming traffic. 

Someday , ho wo ven so mcbmv H 
wherever, you will he stuck- No-go* 
nowhere stuck. Whether you gel out 
or get stuck deeper depends on you. 

Start with rocking the rig, in for- 
ward and reverse, gently, without 
spinning the wheels. If that time-hon- 
ored technique fails, pushing might 
help — provided you have pushers 
handy. If you combine pushing and 
rocking, keep your helpers nn the 
sides of the vehicle for safety's sake. 
But don't eont in ue with any course of 
action that's only complicating the 
problem* Better to start shoveling, 
put m the chains or go for towing 
help, before you bury the outfit all the 
way up to the frame. 

Sometimes doing nothing is best, at 
least temporarily. 1 once stuck a 4x4 
truck on the way in to a remote hunt- 
ing cabin with some friends late one 
October evening. The temperature 
wasd rapping fast, su we walked on in, 
made supper, anti came back for the 
truck after our bodies w ere warm and 
full ami the trail was Frozen and Firm, 
It moved right out, as though there 
had never been a problem* 

Wisdom (or inspiration} can he as 
good as a winch. On another occasion 
w r hen stuck, we were able to make for- 
ward progress but unable to get the 
right-side front and rear wheels out of 
a deep roadside ditch. We ran ropes 
from the rear hitch bail and front 
spring shackle to trees off to Lhe left. 
Driving ahead tightened the ropes, 
and pulled both ends qf the rig Up on 
the road. 

When I stick my plow; lifting the 
blade sometimes acids enough weight 
to the front wheels to give me that 
extra traction needed to pull out. A 
friend laced rope around his spoked 
pickup wheels to substitute for the 

\DO 




Nat all episodes begin speti^euJarJy, but Ehe 
tJJfigrKHJs Is uniform. You are stuck. 




Doing nothing — temporarily — can. work In 
sluihy qoQ that will Nrm at nightfall 




If waiting Isn't practical, much can foa done 
wim shovel and traction enhancement, 
Using your winch should be the tat resort. 



tire chains he had left home. Another 
used his spare Lire anti wheel as a jack- 
ing pari when the jack kept sinking 
into a seemingly bottomless mud hole. 
Wo cannot list every getling-un- 
sEttck brainstorm here, but I he point 
is Ui use your head be fore you walk 
i ml and hire a tow truck — particularly 
when walking nut could be a matter of 
[lays. And w r e can review some sense 
and safety tips concerning more stan- 
dard tools and techniques. You all 
know not io get under a vehicle raised 
by a jack, but don't forget or shortcut 
just because you are Wet 'colil late, 
mod or all of the above. You should 
also know that chains, cables and 
ropes under tension can break and 
damage anything in Lhe whiplash 



path, including people. Nylon ropes 
and straps are better than steel cables 
and chains for tugging and t owing be- 
cause they have elasticity. The 
springy properties of nylon art as a 
shock absorber, easier on bumpers 
and hitches, and the rebound effect 
can help launch the stuck car. Experi- 
enced winchm usually use a length of 
nylon strap in conjunction with the 
steel cable for t hese reasons. 

Regarding safety, you should be 
careful of elastic "snatcher" straps, 
the kind that stretch considerably 
when you floor the throttle. The idea 
is to build up some momentum when 
you're trying to pull with another ve- 
hicle. Great idea, but two things to 
remember: Don't use these when pull- 
ing with a winch, because the vehicle 
will lurch forward, possibly farther 
than you in tent led. when it finally 
comes unglued— potentially straight 
Into the tree you're pulling on. Sec- 
ondly, he sure that the tow hook or 
whatever you're pulling on is solidly 
attached. A crash -resistant bumper is 
not in this category, and several peo- 
ple have been killed when bumpers 
pulled loose and caUpulLed through 
the windshield of a tow vehicle. 

Responsible 4-wheeleiv and winch- 
users have also used wide nylon 
straps to save the. same trees thal 
save them a towing bill A chain or 
cable, even a rope, can damage or kill 
a tree. But a "b or 4-in. web strap will 
spread the load on the bark. If you 
must cut branches for traction aids, 
don’t denude roadside greenery, and 
choose from overgrown or densely 
vegetated areas. Your emergency 
forestry might even give more light 
anti water to an otherwise crowded 
tree, make it an eventual forest show- 
piece. And don't say you have no time 
fur aesthetics. If you're sLuek enough 
to cut branches, you're? noi going any- 
where soon anyway. 

From aesthetics to ethics. It is hard 
to think Friendly w hen you have shov- 
eled up a swt?uL to gel out of a hole 
somebody else made, but pretend you 
art' the next guy over thal back trail, 
and fill in any m^jor landscape modifi- 
cation you have perpetrated. If that's 
too much social responsibility Lu swal- 
low, take a more practical view and 
ask yourself if you need to cm me hack 
out over that same mad 

If we all had Vj-lon fill 1-si zv -Ix-ls 
a nr I gas sold for four bits a gallon, we 
cnuld carry every conceivable aid. 
equip lhe rig udth special tires and 
winches and whatever. But cal's and 
sport -Liles are smaller and fuel will 
never again be four hits. We must 
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MICHELIN INTRODUCES^ 

THE XC ALL TERRAIN TIRE. 
FOR PEOPLE WHO CANT 
STAY ON THE ROAD. 




Gei off the beaten path and it's 
hard 10 beoi Michelin. The XC All 
Terrain has o beefy block 
shoulder and high-troction, 
self-cleaning tread lugs. And unlike 
Others, it wears evenly and 
prevents premature wearout. 



Some all terrain tires are all 
com promise: good on rood, but 
not good off rood. The 
Michel in XC All Terrain is one tire 
engineered for both. 

On road; Our unique tread 
design solves ihe driveability 
problem called “chatter." The ride 
is comfortable and quiel. 

Off rood; it doesn't go wild in the 
wilds. It handles responsively and 
controllobly in oil weather con- 
ditions. And because it's a Michelin, 
it will not only take you to the 
outback. It wifi bring you back, 



A Michelin goes where other tires 
feor to (read It's tough, with an 
anti-chip compound, and performs 
as aggressively as il looks. 
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drive wiLh more skill, equip and park 
more intelligently* iind use inspira- 
tion find innovation when immobiliza- 
tion strikes. Kail else fails, fire up the 
CE radio, call the auto dub and open 
up a good paper bsick novel. Kelp will 
come. Iflhe CB doesn't reach iiEiyone, 
dmi'L despair. Kelp will >til! come. Net 
matter how remote the location, soon- 
er ur later you will be discovered by: 
1. u BureauWmk engineer looking 
fora place to build a dam. 2. u Sierra 
Club volunteer trying to save your fa- 
vorite fish tog stream from a dam. :i 
an insurant salesman, or. most likely 
of all 4. the IKS, m 



UJtlnwTe test. Step 1 : We stuck wf Jeep well 
beyond aFF powers of icIf-cxtractJon. 
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SEND FOR FREE FACTS TODAY. Nd c»t tfn 
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itep 2: Jr sub-zero coJtt we quickJy 
dJ^rded jacks, shovel ancf kitty Jlfter- 



Slep 3: With cable anchored fa nearby tree 
[broad nylon-web bolt pcorecu trunk], 
winch and A- wheel drive had us out. 1-2 3. 



unriM^ 



jercif 



tWDKt > . 



Be an AUTO MECHANIC! 



POPULAR MECHANICS * MARCH 








Power Plus Mark II 



TN 



We went back to the 
drawing board to give you 
28°/b MORE towing power, 
without a turbo! 

It you need more power from 
your Ford 6.9 diesel -powered 
pickup, van or Class C motor- 
home. but feel that a turbo pro- 
vides more power than you 
need. -then Power Plus Mark II 
is for you! 

Our previous offering provided 
a 20% power increase over stock, 
without adding a turbo. Our 
NEW design offers 9<Vb MORE 
rear wheel HP than available 
before. That's a whopping 26% 
improvemenl over stock. AND 
you'll increase fuel economy by 
up to 5% over stock while 
reducing diesel exhaust smoke. 

We tested Power Plus Mark II 
at Indiana Vocational Technical 
College to substantiate our 
claims... we know It’s incredible! 
Facl is, that's a lot of power at 
about v 3 the 
cost of a turbo 
Dollar-for-dollar, 
it’s a powerful 
bargain 



REDESIGNED SPUN 
ALUMINUM COVER! 

Our new. smoother spun alumi 
num cover is shaped 
and "tuned" to ^ 

direcl asr flew 
ffoi opiimuiTi 
intake effi- 
ciency to 
mereasi? 
horsepower 



PARABOLIC 
VENTURI AIR 
MANAGER INSERTS 

The heart of n#w 
Power Ply$ MafU li 
system Unique "vgntun 
was computer designed 
and dyna tested 
(□r maximum 
air flow 
efficiency. 

p Pai&ni Applied fot 



For all Ford 6.9 litre diesel- 
powered vans, trucks, and 
Class C motorhomes. 

No matter what your power and 
lowing needs, (he Ray-Wet Power 
Plus Mark l| will improve the per- 




formance and economy of your 
Ford 6.9 at a very affordable price! 

Rower Plus Mark tl is 
engineered specifically for Ford- 
powered trucks, vans, and 
motorhomes that pull heavy 
loads. In the real world Of inter- 
state on-ramps and up-hill 
grades— where you need extra 
punch — this system will make , I 
your engine come to life! 

Painstakingly developed on 
the dynamometer and lested 
on the flow bench, Power Plus £ : 
Mark II provides the two most 
important 
benefits you 
need power 
and economy 



Installation is fast and easy. 

flay -Wei or your Ray- Wet 
Authorized Dealer can install the 
new Power Plus Mark It System 
in |usl a couple of hours It 
literally bolts on in place of your 
old system. 

Our exhaust system dras- 
tically reduces back pressure to 
improve performance The man- 
drel bent, free-flowing stainless 
steel V-connection and exten- 
sion pipe, the heavy-duty 
BIKER 1 mulher, and tailpipe is 
guaranteed to last as long as 
you own your vehicle. 

rfrgi&iKTKi hEnlpnark cri Fom Maty Co 



Uptime Gu&rantoBd Low Rralnclron 
StaiFiEeBS S:ce I Exhaust System 1 

Nobody ■gujirantoe-a tlraif system Iiak- 
Rvly -Wnl nottorjy B UILDS a 

^y*ir0rti l> ho &ui nim PDWL 1 * Pliis Mark II 
We use nely IHf highesl q ujjlil f 
ss^mlogjiL <qj ungjUFiHissed dura* 
Liiiily. Oup 3 ' diarttoteT rnawiffifl bool low 
restriction exhaust tnd«ng and -Delusive 
RI-KE P stainless steert in u flier provides 
OEiirnijm Niiust iluw And we gusrarUE- 
\ agair.5i rust and cprr-gsiGn fig- n lildim-^ 
lotMrfi prifliFial buyer 




KAN CUSTOM 
DESIGNED 
FlLTERCHAfiGER 

Unique oil gau*e- and- 
screen design smooths ^nd 
sifa^ghiens the mr and 
sup w cleans st allowing lhe 
engine 1o laice? a bigger gulp' 
The resell ts more power and 
belter iuei econcmy it’s com 
plenty reusable Just clean 
f pail and reinstall Designed to 
last She lifetime of your engine 



1236 North Main ■ P.O, Box 1310, Dept. TL 
Kokomo, IN 46901-2958 • 1 -800-GEARBOX (432-7269) 
(317} 452-4017 {in Indiana) 



315 N. Second Street 
McAllen, TX 79501 
(512) 630-00 1 3 






ROUGH RUBBER 



On road or off, you can't judge 
traction by the tread pattern. 



BY NORMAN MAYERSOHN: Conmburmg Editor 



T SEEMS they all want 
the image b«t f foilnnate- 
1 y . few owners of sport 
utility vehicles actually 
take the plimpe for that towering, 
monster-truek si si nee. 

Those who rlo pay u high price, Rad- 
ical, oversize tires can impede sale 
handling because they raise the vehi- 
cle's center of gravity . Moreover, 
\ hey wear unevenly arid overdress 
the driveline. Pad is. except for turn- 
ing heads on the boulevard, they’re no 
improvement at alL 
Still, tire upgrades are the number 
i m if cha nge m ad e by v e h ic le < iwn e i r s r i f 
all types, and the temptation to go 
overboard is especially great with the 
sport utility vehicles. Actually, own- 
er surveys reveal that fewer than d 
percent of spcirti 1 utility buyers ever 
take their vehicles off-mad. 



Yet those folks often insist on buy- 
ing hold deep-tread tires for the 
worst conditions they might encoun- 
ter, compromising the all around 
pleasure and usefulness of their ute. 

Yes, von can do a lot better t ha n the 
original equipment rubber when you 
replace tires, but first you'll need to 
understand what each replacement 
design is intended to do. 

First, shop for a true Light Truck 
duly tire — marked LT in the size ties- 
i gnstion ( LTSSSUb R 1 5, for examp le > t 
not Pas passenger car- luted tires are 
marked Most utes come factory- 
equipped with passenger car tires. 
LT tires are built with thicker head 
sections and deeper treads to meet 
more severe cerLifEtiiLinM standards 
E ven when thE a y carry the same load 
(weight) rating on the sidewall, the 
LT tires offer about a in percent 



greater safe load capacity. In a 
sportAitility filled to the dome light 
with family and camping gear, that's a 
comforting margin to have. 

In general, high-performance LT 
radials fall into three tread design 
classifications: highway rib style, all 
terrain and mud traction. Seme buy- 
ers pick the deepest, chunkiest tread 
pattern on the rack, believing that the 
mnst aggressive looking footprint will 
also give the best traction under all 
conditions. That f s simply not true. 
What they might end up with instead 
is a set of tires that not only sacrifice 
longevity and are maddeningly noisy, 
but might also provide less traction in 
some slippery situations. 

Though tire manufaeuuw ret-nm- 



Lfnlcai you spmd S^Eurdfly night crushing 
)uf>k can. you don't need this much lire. 
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Liquid Glass 
and 

Connoisseur s 
Choice are the 
winners in Ihe new generation 
ol advanced producls. 
The resull of hi-tech research and 
development, these two products bring 
1ht- space age down Id earth. 
A specially formulaied automotive 
polFsh/finish, Liquid Glass not only beaulifies 
and protects non porous surfaces, but has two 



distinctive features lacking in other polishes: 
superb quality and unmatched durability 
Liquid Glass bonds to the surface of the vehicle, 
creating a smooth, hard glass-lake finish impermeable 
lo I he elements. With regular application, Liquid Glass 



builds up a protective shield thru can Inst a life time. 
For vpnyL leather, rubber, and linished wood surfaces. 
Connoisseur's Choice is a superior protectant developed with 
special ingredients such as mink oil and eiolic fragrances. 
Connoisseurs Choree restores luster arid softness lo leather and 
virkyL. II protects and beautifies rubber surfaces, as well as 
finished wood furnilure Pick up these new generation winners. 
Liquid Glass and Connoisseur's Choice, and en|er the space age 
yourself. Eioth products are sold in quality si ores nation wide. 



LIQUID GLASS ENTERPRISES, INC. 

TEANECK. NEW JERSEY 07666 



Fat information about Distributors m your area, 
call toll bee 1 BOQB4BS307 between 9 a,m. and 
5 p. m. (ooslern funejL In NJ, call (201) 387-6755. 



mendationa vary widely. General 
Tire- engineer Kevin Geroh offered 
thi^ guide to usage, "Vehicles driven 
TO percent of t he t ime on the highway 
should s tic k to an all- pu r posse t ire such 
as our Grabber AP. Bpnrt/utflities 
that cover 40 percent of their m iles off 
road need an alt-terrain tread like the 
Grabber AT and true nuifl traction 
tires should be fitted only when the 
usage is 7tl or 80 percent off-read.” 
Naturally, not every tire builder cites 
Lhew exact figures, but all agree that 
a mud traction tire is not the right 
choice when Lhe vehicle will be used 
primarily on the highway. 

The mud traction tire is just right 
for campers or fishermen who delve 
into Lhe backwoods often H though. 
Several factors arc critical to its de- 
sign. First is a trait known as self 
cleaning, attained by an open-trefld 
design thaL allows the globs of flirt to 
bcthmwnmU by the force of the sp in- 
ning tire. Bui that s not enough, Ac- 
cording to Uniroyal/Goodrich engi- 
neer Gary Blalock, “Our Mud-Terrain 
T/A tire uses a laterally oriented 
tread, with straight void areas across 
the pattern to achieve better cleat ac- 
tion." Thai, helps Lhe Lire dig in. 

Traditionally, mud tires are quite 
noisy, a result of the harmonics set up 
by Lhe large tread lugs and open ar- 
eas- MicheUn attacked this problem in 
designing its XI- Ail Terrain by speci- 



fying three different pitch lengths for 
the tread blocks. 

Goodyear's just-intnxiuced Wran- 
gle r MT goes after the problem with a 
computer-designed sequencing of the 
tread lug pitch- This tire is also the 
first light-truck radial with direction- 
al tread design, m pioneered on the 
Corvette gatorbaeks T and must be 
mounted specifically for the loft or 
right side of the vehicle. 

Tread design, rather than size, is 
mont critical to forward motion oil 
gooey surfaces. Goodyear engineer 
Doug Cassens points out that H wider 
tires don't always help in mud, be- 
cause you want to cut down through 
the loose stuff, not float over it/* 

The other major draw back of a mud 
tire is shortened highway life, a result 
of less rubber actually contacting the 
asphalt. In the experience of Rridgo- 
stone's engineers, you might expect a 
typical life span of SO to 40,000 miles 
from mud tires, compared with frU to 
60,000 for a Lire like their Dueler Alb 
Season- Firestone points out that ir- 
regular w ear can set in as low as 5 to 
11 MH Kindles, so proper alignment and 
regular inflation pressure checks are 
mandatory, 

The intermediate all-terrain treads 
have somewhat less of that go-any- 
where lonk, buL in fact Eire a smart 
choice for spurtVuUlity owners who 
don't regularly venture off into the 



wilderness. As a family, they arc 
characterized by a more closed tread 
pattern than the mud tires, with tread 
hhrtrks Lied together in larger chunks. 

While Lhese design characteristics 
cut dtmn their ability to ^elf-dean in 
muddy conditions,, it aim reduces 
noise and Improves highway steering 
response and stability. 

The big surprise is that all -terrain 
treads may actually be better in loose 
fucked snow, Gary Blalock "Snow 
traction is a function of the number of 
biting edges a tire has, and our All- 
Terrain T/A has more than the Mud- 
Termin T/A. This doesn't apply to 
mud, though, because the All-Terrain 
Lire woift self-clean as well. A] ad 
we've had the chance to check this 
many times with our off-road sport.- 
utility racers, like Don Adams." 

For some applications, the high- 
way-rib tire is actually the best 
choice. If UK) percent of your driving 
is done on paved or hard dirt roads 
and you live in a region where deep 
snow is a onee-in-a-deeade occur- 
rence. there’s nu reason lo suffer with 
the compromises of tires designed for 
severe mad conditions. You’ll gel u 
quieter ride t longer tread life and 
more handling precision xvith the rib 
tires, and since you've upgraded to 
LT-ruted rubber you’ll likely have the 
benefit of increased loud capacity. 

And there's solid off- road cum pet i- 




UNDER THE TREADS 



Radial construction, with several fcelf plies and one or 
m* re r^d ia4 piles. gives smooth ride. low rolling r«Fi- 
tanc* and law operating temperatures as a result or 
reduced internal friction. This light-truck radial has 
poly ester belts and 3 -ply iide walls for resistance to 
stone bruises and punctures. Mud tread Is meant for 
sFop and goo, in control To conventional street tire 
which is better suited to pavement or dry dfrt. 



SELF -CLEANING, 
BLOCK TREAD DESIGN 



RADFAL 
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Save Gas, Save Engine with Slick 50 



The following introduces one of the 
must full? tested and proven gas saving, 
friction-reducing engine treatments ever 
to reach the market! 

Th* Snerftt la "Poly" 

" My" is short for pojyt^flunrueihylenc 
(TFE), the slipperiest substance known to 
man. (1981 G nines* Book of World Rec- 
ords). Fetrolcui Corporation, makers of 
Slick 50. invented a way to permanently bind 
this slippery chemical to ynur engine with 
one Irealmcnt, Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing you roil and 
engine to last longer. . . plus ii reduces 
metal wear, defraying cosily overhaul*, 

Year* of Testing and Use 

Have Proved It Ttue) 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the mad: 

The March/April 19S2, p. 35 issue of 
“Consumer Digest" magazine slated, 
"Slick 50 docs reduce engine heat and ordi- 
nary wear, and our in formal tests indicate 
thal it will improve gas mileage by about 
2 or 3 miles per gallon^ 

One of the country's mas! respected re- 
search institutes reported applying a power 
ful ultrasonic cleaning process to a Slick 50 
treated engine and were surprised at its per- 
manence, +L We actually ex peered the Pelro- 
Ion Slick 50 TFE Resin coating to also be 
removed, but later found it was still there "* 

“Dune Buggies & Hot VWi" magazine 
April 1983 issue records the results of their 
one year testing of Slick 50. "We can indeed 
say scientifically that Slick 50 does work* 
and thal it does reduce engine wear! . . for 
the price of one | real rue nt when compared 
to engine rebuild, we feel that you’d be 
money ahead using Slick 50." 

The Federal Avifltfcm Administration has 
fully accepted a similar product Sir aircraft— 
Slick 50 Aircraft Pifdon Engine Treat mem 
(F A R. W149). This FAA endurance lest 
simulated 1400 hours of engine use. 

The power technology laboratory at a 
lead in r; tfoulhvvrstcrn university stated, 
H Slick 50 docs increase horsepower anti 
dee reuses fuel consumption in tests don eat 
the university." 

The Space Shuttle Columbia uses l he 
chemical "poly'" in its gears and bearings 
because it is ihe only chemical luhncant 
which can withstand the hem and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
test overseen by ihe Automotive Services 
Council for Pennsylvania and shown on 
WTYE television, Three Cars with 75,000 
to 129,000 miles on them were treated with 
Slick 50, Six months later the oil wa^ drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage. 




There isn't room here to tell you about 
Ihe dozens of other tests proving that Slick 
50 is everything we say. However if you're 
still skeptical, send 52. 0Q to covet printing 
and postage costs, and we'll send you dc- 
tailed Lest results plus actual letters from 
Users who report how Slick 50 saved their 
engines and saved them money! 

It's Easy to Treat Your Engtno 

A few minutes hcfnrcnil and filtcrdumgc. 
add the engine flush you gift free with each 
order to clean out the engine. Let the engine 
idle for 5 minutes. Then drain the oil, change 
the ft! ter and add the prope r amount of oil , 
less one quart Add one quart of Slick 50. 
drive for M minutes, and leave it in the crank- 
case for at It&sl 3J9QO miles. As the engine 
operates, [he oil carries the h, po|y’ n between 
ihe parts where it is burnished into the pores 
of (he melfll 

Only On a Treatment Necessary 

It s permanent, so you do it only once, 
not each lime you change Oil . One quart of 
Slick 50 will treat all standard 4, 6 and 
H-cylimicr gasoline and diesel engines. 

Work* with Most Oil* 

Slick 50 will work with all petroleum- 
based nits ami all synthetics compatible with 
petroleum- hased oils with the exception of 
graphite oils. However* once an engine is 
ireaied, you can go back ma graphite type 
if desired. 

4 Way* Slick 50 Sav« You Mousy 

Your jtciuai percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and gjeographic location, but no 
matter what your conditions, Slick 50 can: 

1 . Increase mileage 

2, Increase horsepower (small economy 
cars and large RV’s really need this) 



3 . Reduce ope rat mg le mperatu res, thus in- 
creasing the lubrication and life of the 
oil and engine 

4 . Mi nimizc or c I im mate costly overhaul s 
hy reducing engine wear 

Up to 90% of the engine wear on n car 
can be caused by lubrication sLarv-dtion cars 
experience when find started before Ihe oil 
begins to circulate. Slick 50 can eliminaie 
this problem for less than the cost of two 
tanks of gas. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of pelroleum oil which meet* or exceeds 
every manufacturers engine warranty re- 
quirements. In addition, Eh is oil carries an 
A me rican l^tmleiim 1 nsi tiuie se rvioe c I axsi- 
ficaiioti SF-CC-CD. 

Thor* 1 * No Risk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improveme.nl in engine perform- 
ance, return your invoice with a short noEe 
idling why. for a prompt full refund — no 
questions asked. 

Profit from Selling 
Slick SO Yourself 

Here's an opportunity in make handsome 
profits. Having such solid lest results from 
major insmut ions make Slick 50 easier io 
sell than many other products. Free dealer- 
ship information is sent upon request. 

For purchase or further information 
rail tod-free l-fMHl-525-8024, ext. J (in 
California 1-800-233 9559) nr send to: 
Progressive Energy Corporation. 255 
South Beni Avenue, #ft-l. lk?pl, FM388 
San Mnrais. California 92069. 



'fts r I wani to Improve my ear s performance 
pnd save my engine — rush me risk free 

G One Slick SO at $3995 + $4 00 shipping 
and handling. C-ahi RttigMfiiMkifffeKfttet T*ie 

□ Give me free shipping and handling far my 
order ol 2 or more at $3395 each. 

G Check G C.QD. □ Vi&a/MaalerCard 

Caid # 

Exp Dale 

Name 

Address 

f'Givp sireer address it possthte for UPS ri&tfvwyj 



Crty State Zap 




Progressive Energy Corporation 



255 SouTti Beni Avenue, -B- 1 Dept FMjJJfl 
San- Marcos, Galilurnia 92069 
CALL NOW. TOLL FREE MW - 52 5-3024 
IN CALIFORNIA. TOLL FUEE 1300-233 95 59 

SflJT Prppuatii'rfi tap 



V THE PORTABLE, SPORTABIE, 

WINCH FROM WARN. 






MersaW^ ^ W* °V\ 




3 @S 5 & 

^afU OTlfC^ hahlft ^ 

t c ^caW w 

ssssStf- . 




^assiS^ 

a" 4 L^ewi ^' de .w a goDd^ 

p^es^ f 

G ^ raW l-T^ 

1299® * Lssam^Jirt ifirtf <n0 “ 

S5IJJSS"'' 1 *" Ita65 





lion experience to back up your 
choice, ton. On hard- packed flirt 
courses this is Iht 1 tread design that 
works best, and the lightweight dune- 
buggy classes use them to reduce sus- 
pension loads and allow better corner- 
ing slides. So they're tough enough Lu 
take [Founding. even without a deep, 
gnarly tread pattern. 

Whik- the outrageously oversize 
tires should Ln j reserved for sjieeial- 
purpose clemonstmlion vehicles, you 
can certainly improve thi j mail perfor- 
mance of you r ule wit h it sane step up 
in tire dimensions. Ku! baize domestic 
models will easily handle this upgrade 
w it hout w heel- bearing d ist less. 

Owners of compact utes should take 
can? lint to exceed the largest optional 
factory tire sbe for their model. 
Bridgestone engineer Rick Brennan 
cautions against altering wheel off- 
set, but also points out thal w ider rub- 
ber can improve highway stability. 

Regular tire rotation in the “for- 
ward X" pattern (rear tires moved ru 
the front and swapped side for si tie, 
provided they're not directional mod- 
els) will even out wear and lengthen 
service life. Lowering inflation pres- 



RE ADING THE TREAD 




oPF^n -==* 
CENTFHI#Jf 



Using h unidirectional tread pattern concept 
developed for Formula On* fatn Tif*!, ttw 
high -tech Goodyear Wrangler MT li 
designed to be mounted specifically for the 
Fefl or right iide of ihe vehkJe. 



suros w ith truck radiate is not a smart 
plan unless you're stuck in sand. In 
L h at case . d r< i] j i nflat iun m i It t wvr t luu i 
20 jisi amt raise the pressure to manu- 
facturer s m , ummendaiicin before 
hitting the pavement. 

One hit nf advice offered repeatedly 
by tiro engineers is I o consul l a know I- 
edgeable dealer before making your 
final choice. He'll know’ tvjial w r nrks 
best for other customers — and him- 
self— in your region's driving enndi 
l ions . 1 f lie’s on 1 he ha! I he'l I ask t o see 
your aport/utility, so he can look for 
clues like a tow hitch or ski rack and 
better j udge y our ne6f 1 s. m 



TIRK HOrKC'KS 

■ Aniutrun-jc Tm' i id.. Frill Harqijit hi , Ni'w Hu 
vi'ii.tTlUlVHi, (3Hi 7>r|-StoiU 

■ E I rwlyr - N*m * TLn i 't otiiiiiii v ■ if A rkthtj, 'Ji N m Vi 
I1KI HI.. Turramcr, l' A .MTrilflh ^|;LOlCiMifKlil 

■ Tin- I - ii'mlmic Tir* 1 iV IIuIiIm'i >. 'i i . t jii Ki r 

-imirPkny, Ak i HI iCHl. i^Hil m 7m«i 

■ Oi'UMrHl Till'. 1 IriMlfltil Si l»H IIJIL!! 1 

r£lrii-7 H* ;hhhi 

■ ikimlvcstr fin 1 & Ittilibcr tV. tU-3 t. Murk^l 

. \fcnm, OH M :K \ZM\ 1**° ^ I J I 

■ ki In- -SiiniHrii'til r \\n‘ I ■ HVH|iP*'liniiifc Hrl.. 
ttitnUVbmil. MhJtlfitth iHiihTTTJUHiii 

■ MlrhnltaTUn 1 Otfp.. C-h. lUi\ isiill. Urt^jivjlir. 
si 1 ^c!. lajcn sn ***** 

• riunivnL^»Hlni*h. ivuiS M:«m St , Akinn, OEE 
Ii;i!l7 b iJltiUlTJ 4&0HII 
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HA 44 D DCSJv -20 metric 
iurj JpiK Jint ixiu inMill fa* 
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Train with NRI for a high paying 



INUTAL Ml LTlMETFuR- 
(Yuf«dkjfULl Ll.iL auenjii-M.nl 
fcw ifiikk and tfftiv 
rpwtfrtPK-nti 



mvl] ifchirij^et-d 

\€SlM Nild lour iLndji'ThLjJiLJiiin 
of cimjptJlm j- 



SAXYCI 4J5CSH3 1 ! 

GPI r J jLsk Jkn-v 

2S6K RAVI, 1“ Ml It *mlH 

MHf lirfbnp Mpci.nl 
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Get started now by building this 
fully PC- compatible computer 



Now you got it all . training for one of 
America's fastest-growing career oppor- 
tunities training to service all com- 
puters training on a total computer 
system. Only NRI can give you the well- 
rounded training you need, because only 
NRI gives you a complete computer 
system computer, monitor. Poppy 
disk drive, hard disk drive, software, 
even test instruments like a DMM and 
logic probe to work with and keep. It all 
adds up to training that builds the 
knowledge and ability you need to sue* 
teed as a computer service specialist. 

Get inside the newest Sanyo Computer 
—hilly compatible with the IBM PC * 

As an NRI student, you'll get total 
hands-on training as you actually build 
your own latest model Sanyo 880 Series 
computer from the keyboard up. It's 
fully compatible with the IBM PC and. 
best of all. it runs programs almost twice 
as fast as the PC. As you assemble the 
Sanyo 880, you'll perform demonstra- 
tions and experiments that will give 



you a total mastery of computer 
operation and servicing techniques. 
You'll do programming in BASIC 
language— even run and interpret 
essential diagnostic software. 

Understanding you get only 

through experience 

You need no previous knowledge to 
succeed with NRI. You start with the 
basics, rapidly building on the funda- 
mentals of el ectronics with bite-size 
lessons. You perform hands-on experi- 
ments with your NKI Discovery Lab 
and then move on to masLer advanced 
concepts like digital logic, micro- 
processors, and computer memories. 

Loam at home In your spare time 

You train in your own home at your 
own convenience, backed at all times 
by your own NRl instructor and the 
entire NRI staff of educators and 
student service support people. They're 
always ready to give you guidance, 
follow your progress, and help you over 



the rough spots to keep you moving 
tow ard your goal, 

Free 100 - page catalog telle more. . . 
send today 

Send the postage-paid reply card today 
for NRI's 100-page catalog that gives all 
the facts about computer training plus 
career training in robotics, data com- 
munications, TV/audio/ 
video servicing, and 
many other fields. If 
the card is missing, 
write to NRI at 
the address 
below, 

‘IBM L9 a n.-josltn-d 
Hack-mark of Inwraationul 
Rihltoss Machines Cwp. 





SCHOOLS 



McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue ■j'j.jl 
Washington. DC 20016 | 
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VEHICLE PROTECTION 

For Daily or Long Totm Uio! SNp ore oi 

t neso- lough. -igntwergm too nylon ALL 
SEASO M Covers or your ve-nid-e . eo guard 
agarnsi dm harmful sun rayk iro&i snd-* 1 
trcw sap. -elc. Special arrangements ^ ish .s 
manulacturej m&an LOW prices. Take 
advantage oi this e*c.ibng oiler Order 
TODAY al ^markable saying^ 

* DbratUe 70 Demer Nylon Tatteta 

+ Double Stitctii&o Hemmed Bottoms 

* Elastic Bands on Ends Offci a Sru^ F-t 

* Wrap-Aiound Design Cany-Case 
Included. 

Measurement*; Bumper lorumper Amuw iti 
15 rinl r.\ le^glh ipi wraja yndfr bumper*, 
wakens pi ete-i 9£& aulc-a 

Conmarvr *68*95 
Uqulditfen Plica - . 

Itam H 125^ ^&L4 DM Srit H.M 

Cmphi *79.95 $97 
16G M ~1flO rr Prk* ... ™ I 

ii*ThM-irn-i5i4-ei4SJH wflfl 

Compare: l 89.9S 
UqukJatkn Price . . 

Hrm HJW4-I514-5J3 &/H: *4 00 



SMALL 

150"- 165" 

MEDIUM 



URGE 

1«1"-192" 



*30 



X-LARGE 

193 Jr -210' 



C om-paro: '99i95 
UqukJttfem Prk# . 



*33 



JUMBO 



mm M.p»4-«*iA-a34 S/H: fJ-.QO 

Compare: *109.95 

2lf'-235 M UguWetien Price ■ - - OO 

Hhh H ■ 3H4 MB 1 1-Q3D SVH. 14 OC 

MOTOR- c™*.™ *39.95 $|C 

CVPJ f Liquidation Price - . . U 

V 1 UvL nm H- a-45 H-EWI S/M: SI.H 

Plu* EM m± Ch^iut ¥tr M*l 



Credit card customer* can ordvr by 
phone, 24 ho urs a day, 7 dayv a week- 

J^^-Free|J.^OO-3 28^609 > 

l- 4.-J.TJ. iAulhcxMfld Liquid alar 
U 05 Kemm Lin* MN 53 «t-«94 

5sr<r tm C^TinHij *he*n twio* Ado St 'w *hiu 
hanahflg Piui WC (Hi Cnflr0e Pr CrOtr I^nnolfl 
rn*ti«nl« .nqd 0*4 jari tat Sony no C 0 D 
Send SMALL n S2* ej Urm M-J264. -4 f.' -i U t> 
MEDIUM »i H*m wlH-UMHBIfl-aU 
LAHQ4 ij. tw P. i Item H-33*4-l*f «-0ff 
S-LARGEDi S33 -.1 tip m H 3n4-4*14-0U 
JUMOD ■ SJSeji Mpn- .. 4*1 -L :ilO 

MOTQflCTCLE - S-Shi Mi^i- i- J264 45i4 U4fc 
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THE SHALER COMPANY « DEPT. P038 - P.O. Box 471 • WAU PUN, Wl 53W3 




R (SLONE and RISLONE CONCEN- 
TRATE el im in 3 to the varnish, gum and 

sludge which cause ^ 

noisy valves and lift- £ 

ers, lost compret- 19 

sion and power, and 
rough, sluggish en- 
gine performance. 

A quart of RIS- 

LONE . . , use at oil Jf 

change time or when 

you're down a quart. , pHMjfll 

15 oz, RISLONE ;fl£tfNaii 

CONCENTRATE... -] SJfl 1 1 | 

add it anytime . . . even ! - 

to a full crankcase. Il n| . r n 1 'll 



run bmUH 
■ndil ttimpwl 






QUALITY PRODUCTS FOR 30 YEARS 
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BASED ON 
THAlLER 

12.100 POUNDS TEST WEIGHT 

25 MPH FASTER HILL CLIMBING 

16% GRADE) 

15 SEC. QUICKER PASSING 

140-55 V PH t 

SEC. BETTER ACCELERATION 

(0-55 MPH) _ j-flAILfR UFE Magazine 

• As Much As 50% Greater Towing Power 

• Up To 20% Mileage Increase 

• Increased EHiciency And Engine Lite 

• Emissions Legal In All 50 States ' 

■ Most Complete System Available 

• 12 Month.' Unlimited Mileage Warranty 

• Nalianwide Dealer Network 

FORD B.iL I T.3L TUflflO SYSTEM 
2L TURBO AND FORD B.flU 7.3L POWER PACK 

AVAILABLE 



■cars e*ec oral 111.111.9 # 0 :st-a 



Drgp in lor 9 demonstration ride or call tor me name oi your Banks authorized dealer. 



bAlllffe 



AMERICA'S TURBOCHARGING AUTHORITY 



FOR FREE INFORMATION: •»* clale a*r«a enoimesrimg 

Gals Ranks Ehrj'n taring. 515 Duggan Av<? . Deut. 650-3. Azusa. CA 9 1 702 (SIR) 969-9605 
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Truck Tunes 

Planter undcnTaridJ. that trucks Sn general, 
and ul« In particular. rt«d a nigged, hfgh- 
power new system. umh 25 wa [ u of 
power. and specie isofattDTi mcxjntJng for 
llw turfite mechanism, Us Truck Wider Jin* 
also has a Blend control to fade the highs 
toward the front while leading the bass 



from the rear intact. Stereo Wide separates 
to compensate for narrow catn. The k note 
and facepfate are armofed with rubber to 
Hand up id off-road rigors, res, there i an 
output for your booster amp If you 're into 
keeping the coyotes awake. Cost for the 
stereos Is S3J0. Speakers begin at H5D r 





Handle That Ride 

Quick or Performance covers the other end 
of the handling bench, with a full fine of 
replacement springs, antiiway bars, 
lowering kits and suspension bushing 
replacements to tune some of The truck our 
of your ure of pickup. Lowering the ride 
height or adding antttway bars to your ute 
won t work out In the woods, but It can 
jubstant lally improve its handling on 
smooth pavement, Write for the HandNng 
Handbook, which explains handling 
theory, and gives guideline; for tuning 
your suspension. Quicker Performance, 
T327D 5.E. Pheasant CL, Milwaukee. Of? 
97222. 




Turbo Power 

Gale Banks Engineering can provide a 
turbocharging kit for Ford and GM big- 
block diesefs, and smafr-bfock gas VBs. 

These systems can be installed In a day or 
two- No more crawling up the sides of 
mountains at I S mph. Unlike traditional 1 
ways Of getting more power, a Banks turbo 
system won 't make your vehicle hard to 
start, idle roughly or cram all the power 
into a narrow powerband- Systems from 
$2095. Gate Banks Engineering. 5 46 
Duggan Ave.. Azusa, CA 91702, 

|3I8) 969^9405. 




At Armstrong, we've been 
building toughness Into our 
tires for over 75 years. 

Like our Norseman All 
Season With a road gripping 
tread, a woven aramid 
Tredtoc 11 belting system and 
our best 40.000 mile light truck 
limited warranty,* 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino, 

‘ For complete details contact your 

Armslrcmg dealer. 
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STORAGE BOXES 

FOR SPOR T /UTILITY VEHICLES 



SECURED BEHIND 
THE WHEEL WELL, 

STOWAWAY 

Tools, Fishing Tackle, 

Toys, Camera Gear, 

Mops, Papers, Hardware, 

Tow Chcjns, Snoiu 
Chains and More! 




OVER 25 CUSTOM 
ENGINEERED MODELS! 

Broncos. Blazers, Ram 
Chargers, Cherokees, 
Suburbans and More! 



Constrifcred of thick gauge, 

A. S. S, and designed for rugged use , 




24 HOUR TOLL FREE ORDER LINE 1 - 800 - 533-5436 



MG BLAZCfl 

Au*iUi k t&t nghr nryj^lc Cw* 
lam tpvdk^r mckiiurr in lh* lid 
27 .L k L*- : H i H'-W 



MONTERO/ RAIDER 

Moimr* on 100 eA !he whn\ AW 

In nghl and IpU uln 
23 L n SQ'.H k H ,W 



B, 



1 



SUBURBAN 

Avnil.ihlf Inr ihe nghl sidr onto 
27 |L x 1.1 H i & .W 



a 



BIG BRONCO 

Ul4i?n K%ibl"HF pouch Av-mldtV i'w 
nrfil- and Irfi udrrs 21 .L*L7H^-.W 
Nm wav wilh pouch cui ■ mi m N il udc 



C7 3 



S-WS-I 5 CHEV JIMMY 

AraJhU* Iitt onlv | h* nghi uiLr 
2 _V ,L k ]4 ,H h 6«,W 



SLTO TROOPER 

AiaiLabJr kw rhe luhl .iikl Wr 
tS^y Ai ?7 L « PH * It ,W 

RAM CHARGER 

Filled \m trolti l*h **0 n^i W** 
iSl-.rif ASJT'.L x L7H * B -.W 

HA.VGE ROVER 

Available Iop Ihe right sdc unly Sn-rplt rr 
nort 1 lAiihna ihfH cm i d* pan The lid 
noi*- itcEH .ii ihw iTJicn harlhi 1 cd-iflocDver 
iStyi* HlU'.l ■ i 6 3 W 



TO y OTA FOUR RUNNER 

ALriiLihL 1 lor rlw riijni amt Irii *id rn. urih 
A* i ika ui. iiMfde MfiWAgs- tv iv I 

IS Li 13 rH h 

TOYOTA LANDCRUISER 

Frllrd lar bolh Irfl and rigni ud#* 
iSiytBl ■ 37 , -L. h H'.H .I 4 W 

IV A CONFER 

AWnt*** ii* me r^bi .mil We ude^ 

Al 27 . L h 16'. H i fl -.W 

SUZUKI SAMURAI 

Cublnm Lliid Inr hn d ine- trcrmd irat 
27 «L - U H n * ,Uh' 



[7= 



CHEROKEE 

AyaiLible lOE nghl 4r\t kli 4fd«i 
23 iL «■ NH h & r W 
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«TirtfL# Grirfi VISA MC COD CHECK 
CREDIT CARD NO E*f*lKAnON IMTE 



■5*13*™ fii*-* On Card 



PREtl 






<51 Y 



TAN 

TEXAS ONLY 



bHWTJC.r A 

HANDLING 1 ! i 



TOTAL 



PATHFINDER 

Available lor rpjhi .ind lefl i 
23 - Lit I5'*H s 9' r W 



AMOUNT 



LIDO 

INCORPORATED 



NOTE 

ENCLOSE L'P^ ADDRESS LOR £H/pfW LJ J 
DAYWOHEI f 



13615 TOPPER CIRCLE "2 
SAhi ANTOMO.TX 7«233^03l 
SATISFACTION GUARANTEED! 



a 



BRONCO a 

Available lor rv 4 hl and lift I tdu:» 
I MC l L3H » Hi- W 
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Gauging It 

High-performance boonic-uulslng can put 
a itrPous strain on the vital parti Imide 
your ute'a engine. It can be a Fung walk 
home after all the oil ha* boiled away, so 
monitor all those Important temperatures, 
and pressures . VDQ offers tMy-TO-InHiW 
rleclrkat and mechanical gauges In both 
English and metric calibrations. These 
Cockpit line gauges are 2 V lt In. dla. with 
black faces, orange poi nters and white 
characters. The VDQ Cockpit gauges are 
available at auto parts and accessory stores, 
or you can send S2 tor a tatarog to VUO 
Instrument!, ¥80 Smoke Rd.„ Winchester 
VA226Q1,f703|6*5 0100 





What A Jerk 

When you re stuck so badly thiit even the 
best front -mounted winches can 't find 
anything* to pull on. Warn s Portable 
Winch, shown here In the 6000-pound 
model [ 5500). can pull yogr vehicle in any 
direct Ion. Also handy for places where a 
vehicle can t go. There's a smaller model 
with 2000 pound capacity for $300. as well 
as a line of conventional bumper-mounted 
winches Call Warn at (000 \ 225-5965, or 
find them at auto parts stores. 
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Mini plow 

Even if you have a 4wd ute, eventually 
you' II want to get your 2wd car out of the 
driveway. Or #c least be able to find the 
driveway under all that snow Try putting a 
plow on your ute, and dear the driveway 
with all the advantages of heater and 
stereo, Western has a Fine of plows to fit 
everything from a full-size pickup to The 
Suzuki Samurai. About s f 600. ar your 
Western products distributor. 




Goodie Box 

Even Ff your winch is proudly bolted to the 
from of your ute, you 11 still need to cany 
some extra gear along to actually be able 
tp put the winch to work. Warn s accessory 
kit intrudes gloves to keep you from 
plncushlonlng your hands on the coble, a 
snatch brock to double your pulling 
capacity, a nylon recovery strap and a 
screw-eye clevis for anchprFng the cable tg 
big tree*. All of this comn In a sturdy 
plastic box t hat can live under your back 
seat until you need it. About S9Q from auto 
parti and accessory stores, or caFF Warn at 
| BOO 1 225*5965. 




Give Us A Lift 

If you add iHJ the stuff In thts section, your 
Ute s pumpers will be dragging. You'll need 
Air Lilt i Pofyair spring which wtll let you 
add or subtract spring rate to match the 
load- Just add or release compressed air at 
The corner gas station s tire hose. Can be 
used on from, rear or both ends of vehicles 
with leaf or coll springs. Kits are available, 
or they can be professionally instalFed- 
startlng at S7I 95. from Arr Lift CP., P O 
Box I2I50-R3, Lansing. Ml 48901 ^S00| 248 
0892. IM 




At Armstrong, we've been 
building toughness into our 
tires for over 75 years. 

Like our Five Star premium 
radial With a road gripping alt- 
season tread, an aramid-over- 
steel Durafold"' belling system 
and our best 50,000 miie 
limited warranty * 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 

'For complete details coniaci your 
Armstrong dealof. 
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Enlarge Projaci Designs 

Cretl Projeclor is Simple? Fast! Accurate! 

pttijpttf on to. Drawing, Graph £ Tricing Piper. Wood, 

CHhw SuHae« 







netun m h ***** ■ - f rf 

UnlilinipQlimng _V 




lt*tl 'tini ergen. by tnCLlbi14i up lO 21''-, I'mes rrjr 

is» aiJe you wish! Copy unSiroH-Btf >4 hb to* cr*li <fc*ign*- 

tnMrgr- dna igna. purtraiLB Hl-ll lllib . lar-tiBCm*. 

ptourt, al«iirt, daiigna on DGin* bik] jmslry P*oj oeia In 
«m 4 £l f^4qn (bn nt?i dan-ngr ©uglnal ffiBlruc- 

iinna Us** houMhold currani antf m wrjtt bulb Sand 
IlftSS plufl J? 95 shipping JD day mon** ME^ gU4IVi1fl« 
Nori llfl Pap 4 ClT IH SGI M 17. Rhw R.«h*Hln N Y IOSD2 




sing With Twf WOJiL*’* fissr Bands; 

An Unlimited Sk^jpi y of tkachgrowid^ i[ati a-LLif ndii d 
tic tcd rer-ordingil Ntcard v.-iLh yuuf vOkJ-E H perform 



Ptritun unr-t yid. CWlTrSC Ui tQ B HS(1H CQfnpontflL 

ftawk. Plwie Tor Free Brochure and Demo Recwd, 
LT Sound, Dtpt.PJll- 3 , 7930 LT Parkway 
UOkkila, QA 30053 ( 404 ) 482 4724 

Munafacluj eJ anil Solid EidatltelV by W $Q 4 ind 
a 4 WKffww^tai-i*wi 4 $j-i 4 ^, 



HOW TO FIND 

GOLD NUGGETS 




Finding gold nuggels or corns ig nav made ea&y wish- 
a new patented geld finding deieeto* Bfltorfi with 
olher detects il viriually impaasidle Se-cHuae 
ol inter r^r-t-nte Uvrfi placK sand This new rieieclor 
i$ u n-ilTecIO d by tSack sand and car delect pififtfiflg 
Siie gold nuggels al great rang# Ito maximum r^nge 
is 17 Feel Free catalog 

GARDINER ELECTRONICS 

Cteqt 35 * d?39« 7lh A™ ■ Phrami, A/Jisgra 





lift 



LIVING ON THE MOON 

(Ctutfhtiityi from fHtifr rtPJ 

tain various dements. The MnunV 
mist is d(Kpereent oxygen (in combi- 
nation with other elements, of 
course)* This can be isolated, A com- 
mon mineral on the Mch an is ilmenite. 
iii 1 titanium iron oxide. Treatment 
with hydrogen can cause the oxygen 
of ilmenite to combine with the hydro- 
ge n, forming water T which can he bro- 
ken up into hydrogen and oxygen,. 

Hut where would the hytlregen 
come from? Those portions of the 
Moon we have studied are lacking in 
the vital light elements: hydrogen, 
carbon mid nitrogen. That makes il 
seem that these w volatiles” will have 
lobe imported from Earth (which has 
plenty ) + hut there may bo places 
where they can be found in small 
amounts on the Moon, especially in 
the polar regions where there are 
places where the Sun rarely shines. 
Lunar hydrogen can then he used to 
obtain oxygen, and lunar nitrogen can 
be used to dilute it. There you have an 
at Unisphere. 

Other elements, particularly iron, 
aluminum and titanium, all very use- 
ful st iTK't I l rally, are common in the lu- 
nnr trust andean he smelted out nfthe 
soil. In addition, silicon can be ob- 
tained for making computer chips. 
The Moon will be an active mining 
\\& se t o begi n w it h . Quant i t ics < if h i nar 
soil can be hurled off the Moon by a 
^msuuMlrivear*" powered by an elec- 
tromagnetic Held based on solar ener- 
gy ■ This wf mid nul be difficult because 
the Muon is relatively small and has a 
gravitational pull much weaker than 
that of Earth. It takes less than fl per- 
cent as much energy to lift a quantity 
of matter off i he Monn than it would to 
lift the same quantity off the Earth. 

Tn build observatories, laborato- 
ries, factories and settlements in 
space, it won lrl make sense to use lu- 
nar materials, especially since Earth- 
ly resources are badly needed by our 
planet's population. 

Because of the M nun's feebler gray- 
iLy, it would he a particularly useful 
siU j for the building amt launching of 
space vessels, Since far less puwe r 
v,Miuld be required to lift a vesft^J off 
the Moon's surface than off the 
Earth’s, less fuel and oxygen would 
lw needed and more weight could be 
devoted to payh^td . 

Eventually + when space settle- 
ments are const nicleil, they may be 
even more efficient as places where 
space vessels can be built an d 
launched, but the Muon will retain 
certain advantages. First, it will he a 
world of huge spaces and will not have 
l be claustrophobic aura of the space 
settlements. Second, a lunar gravity, 



though weak, will hi- constant. On 
space settlements, n pseudogravita- 
tional field based on centrifugal ef- 
fects may be as intense as Earth's 
gravitation in places, but will compli- 
cate matters by varying onnsidci^bly 
with change of position inside the set- 
tlement. 

Then, Uki, since the Muon exists 
anti is already constructed, so to 
S}n?ak b it can surely lie developed first 
and be used to experiment with artifi- 
cial (Kill ogies. 

Once the lunar colonists discover 
how to create u balanced ecology 
based on a limited number of plant 
anil animal species (which may take 
awhile) that knowledge can be used to 
make space settlements viable. 

Finally, of course, our Moon, w ith 
i ts eru j rim im &upj ily i if ma te rials, may 
eventually become a w)Tsupporting + 
inhabited body in the solar system, 
m >m pletcly ind e ( jc mien t c if Eart li . 
Surely this will heeome possible s(H3n 
er Ihsn much smaller settlements 
elsewhere in space can achieve true 
independencep 

The Moon t as an independent 
wurlil, will represent a complete new- 
turning in human history, Humanity 
will have a second world. If Earth 
should Im: struck hy an unexpected cu* 
tastrophe from without, say by acorn- 
etary st rike such as t hi^ one thu[ may 
have possibly w Sped out the dinosaurs 
B 5 mi 1 1 ion years ago — or if humanity's 
own follies ruin Earth through nucle- 
ar war or otherwise-then a second 
world will exist on which humanity 
will survive and on whic h human his- 
tory, knowledge anil culture will be 
remembered and preserved. 

Rut when will this colonization take 
place? Naturally, we canT Erl] ho- 
cituae so much of it de]>endr. not on 
teduiolngieal ability but on unpredict - 
alih j cLifmomic and 3 wditifJiJ ructijrs. 

If alt well, there is no reason 
why work on the prnjed cannot he 
initiated in the I Saw is. By aWUi, the 
first outpost could he published, an< I 
by 2015 , a [^rmanently occupii'd 

may he in existence. After 

that, it may be Lhui the Moon set tie 1^ 
will have developed their wi»r Id to the 
point of being independent of Earth 
by the end of the 2 1 si eentiiry. 

On the other hand, if affairs on 
Earth are so mismanaged ( hat there 
seems no money or effort Ln spare for 
spate, or if humanity concentrates its 
efforts mi turning sj>ace into a mili- 
Lary arena and in JIOL cunremed with 
peaceful rkw^lopmmil or expansion^ 
or if human ily ruins itself forever hy 
means 1 if a ri u dear w; ir in the emi rse 1 1 f 
thi 1 next few decades, then clearly 
there will he no Moon base, and per- 
haps no reasonable future of any 
kind. m 
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“These Are NOT ... Sunglasses!” 
ORIGINAL 

Ambervision TM 
Super Glasses 
For Only... 

* 10 ? 

I V I (Not $59. 

AMBERVISION 
REVOLUTIONIZES EYEWEAR 



99) 



TM 



High Technology Disguised 
As High Fashion 

Don't be fooled by Ihe appearance of 
these glasses! These are rot ordinary 
sunglasses. They may leek like high 
fashion sunglasses (in fact, Itiey are 
designed after some of the mosi expen 
srve brand names on ihe market today 
- e g Porsche™, Carrera™, etc.) - bui 
are actually the latest breakthrough in 
sunglass technology, Ambervision 'stm 
scientific design fillers out blue and 
Ultraviolet portions of the light spectrum 
that have been proven to he harmful to 
your eyes. By filtering out these 
dangerous rays, not only are your eyes 
protected from damage, bui your vision 
is enhanced to a new level ol perceptual 
eyesight! 

Not 5100, Nol 559.99 - 
Incredible Give Away 
For Only $10! 

Vision enhancement eyeglasses have 
been nal tonally advertised by others in 
leading media at many limes this price. 
In fact, you would think that high-tech 
vision enhancement Super- Glasses like 
these would sell for well over Si 00.00. 
But during this nationwide publicity 
campaign, you don't pay $1 00.00 - or 
even half that much. You pay an in 
credible give away price of just $1 0! But 
this otter Is for a limited lime and only 
available through THIS nationwide 
publicity campaign for a limited time 

A New World Through New Eyes 

Just Imagine what IL would be like lo 
look through glasses that make the 
world seem sharper, more vibrant, more 
alive and more cheerful. Slip on a pair of 
these sleek designer sunglass "took 
alike s" and you’ll notice a marked im- 
provement m your vision. The world will 



seem so crisp, so clear, that you'll reel 
as if someone had jusl given you a new 
set ol eyes This vision enhancement 
experience is so incredibly phenomenal 
that you literally "won't believe your 
eyes!" Thousands ol prolessionai 
goiters, hunters, and skiers have 
already discovered and reaped Ihe 
benefits of these indispensable Super 
Glasses — now you too can experience 
the excitement ol ENHANCED 
EYESIGHT! 

Wh«1 About Sunglasses 

The unbelievable truth is thai OR 
DINARY sunglasses may be dangerous 
to your eyes. Everybody knows thai 
your eyes automatically adjust to light 
When you wear plain darkened lenses, 
your pupils open wider to adjust lor 
darkness - but this becomes harmful 
because your eyes are now letting 
MORE dangerous UV rays In. 
Ambervision im lenses are gradiaied to 
help shield againsi overhead light. 
These glasses are made with one ol the 
finest lens materials available for 
sunglasses - cast in CR 39™ with 
UV400 protection, even an optometrist 
would be impressed! The lightweight 
frames are designed lor ultra comfor- 
table wear mitf tear and Ihe molded 
nose rest is designed to rest cornier 
tabiy on your nose Th% hinge design ol 
these frames allows them to be Ihe 
perfect "one size tits alt" eyeglasses. 
Your "Super Glasses" even come com- 
plete with a luxurious black suede-llke 
protective |>ouch. No wonder these are 
the most papular and fastest selling 
sunglasses ever sold by this giant new 
home shopping club! 

These Ambervision™ Super Glasses will 
not be sold to any wholesalers, dealers, 
or retailers at this price. They are only 



READ THIS 



available through this special publicity 
campaign lor a limited lime. There is a 
limit of two (2) pairs per address at this 
price, but requests that are mailed early 
enough (before Mar. 1 5) may request op 
to five. Bach pair ol Super Glasses Is 
covered by a lull one year money back, 
guarantee. 

TQ ORDER: Specify item number and 
send with your name and address plus 
S3 lor shipping, handling, and insurance 
(no matter how many pairs you are re 
questing) Visa and MC users please 
supply account No., Exp. Date, and 
Signature. (Virginia residents add sales 
tax). Allow up to 60 days tor shipment 

Original AmbervltlcrnTM (iisrh *$Gl3|.,.,$lO 
ar ehntiss Iran (fists enter txdtlnfl motels: 
Aluminum □*!□** Frame Utem #SG11}.J2G 

Fashion Whll* Framapteni *SG12| IIS 

Clip-On Style (llsm #SG14), 110 

P lease specify (ll*m #) when ordering 

Mail to: 

USA Buyers Network, 

Dept. SGI 580, 

One American Way, 

Roanoke, VA 24016-6001 

1 907 I:mv «C ill 21 .i 
S iRSVMIMi il I tUMIJii H DVV INC 



Please do not be misfed by 
imitations. Ambervision' ste 
are the only glasses ol this 
type that have been proven 
SUPERIOR to the famous 
BluBlockerSTM (that sell for 
many times our price) by an 
independent lab. Nobody 
else can make this claim. 
You shouldn't trust your 
valuable eyesight to 
anything less than the best! 
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DODGE POWER ROM 1004X4 



IF YOU'RE LOOKING FOR THE BEST FULL-SIZED 4X4 VALUE ? 

WITH NEW V-8 EFI, A 17% H.P. BOOST AND BIG 15 WHEELS TO GET 
YOU WHERE THEY'RE BITING, STANDARDS LIKE TINTED GLASS 
AND WIDE BODY SIDE MOLDINGS THAT'LL COST YOU EXTRA AT 
FORD OR CHEVY. PLUS OUR 7/70 PROTECTION PLAN?* ALL FOR 
91,200 LESS THAN A COMPARABLE FORD F-150 7 REEL JW THIS 

BEAUTY. . . IT S GOTTA BE A DODGE POWER RAM TOO. t wm DIVISION OF CHRYSLER MOTORS 




ITS 
GOTTA BE A 
DODGE. 
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THE BETTER 




How To Overhaul A 

SMALL ENGINE 

BY MORI SCHULTZ; PM IHusrratJons By George Retseck 



T f S HARD TO believe whal own- 
ers of small-engine repair shops 
were telling me— that overhaul- 

iiig those pipsqueak, 1 -cylinder,, gaso- 
line burner*; used on self-propelled 
lawnmowers* snowthrowera and 
tillers is too difficult for PM renders. 
To find out for myself, [ took a piano to 
the Briggs & Stratton shops in Mil- 
waukee and spent a day working with 
Andy Cochrane. This company's well- 
known products are used in the ma- 
jority of power implements home- 
owners are likely to enqounter. 

After I rolled up my sleeves, it took 
me just 4 hour* to strip down and re- 
assemble the popular B&S3.5-horse- 



power engine, Is the need for .special 
tools a reason for not repairing the 
engine yourself Hardly* The fuel te, 
for the work shown here, the tools 
cost jess than *1 1 5, so with just one use 
they've paid for themselves. I'll point 
out what these tools are as we go 
along. 

To determine just how far you’ll 
need to Lear flown your engine, spend 
the time to troubleshoot its problems. 
There's no sense going to bare bones 
just to find out that the carburetor 
clogged up with fuel deposits after a 
winter of storage 

Some of our disassembly steps are 
actually part of a normal maintenance 




procedure which Briggs & Stratton 
calls a power tuneup. They point ciut 
that a small engine can lose as much as 
IM I [ HTcr nt of it s | i< nvc r afte r 1IMJ ho urs 
id use. Their recommendation is to re- 
move the cylinder head as part of the 
100-hour maintenance service. This 
will let you clean up the head, piston 
top and valves, removing any buildup 
of carbon deposits. 

Curing other engine ailments re- 
quires different degrees of engine 
teanlown. In most cases, refusal to 
start is caused by ignition ur fuel sup- 
ply gremlins which can Ik j solved 
without a complete overhaul. Failure 
to restart after a sudden stop — such 
as hitting a rock with the lawnmoww 
blade*— can often be traced to a 
sheared flywheel key* This may be 
remedied by removing no more than 
the top engine housing and flywheel. 
If it s an older engine, built before 
electronic ignitinn modules, removal 
of the flywheel is also necessary for 
replacement of the breaker points. 

Rough running, backfiring or a db- 



i I 1 ? 
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7 Remove Ih* flywheel with a purler, 
tlghtenFng the two bolti otterrurteljr to 
break \t Jooie from the crankshaft, 

120 



• Lift the flywheel off the crankshaft antf 
Check the condition of the indexing key 
which position* H on the crankshaft. 



f Flywheel removal reveals the Ignition 
breaker points on engines built before the 
changeover to all-eiectrunk systems. 
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f Unbolt and remove the top engine cov~ 
er r which usually contains ihe pull starter 
mechanism, for access lo the flywheel. 

Li net lack <»f power could indicate 
deeper problems which will require 
complete engine disassembly to re- 
place worn piston ring? or burned 
valves. The standard troubleshooting 
procedures apply here — a compres- 
sion test, inspection of the sparkplug 
for oil fouling and checking for a 
strong ignition spark. As always p the 
repair manual for your engine model 
is the best source of instructions, and 
it will come in handy for valve lash and 
bolt torque specificationti. 

Okay, now — here's a step-by-step 
guide to disassembly and the power 
tuneup, replete with short cuts: 

■ Disconnect and ground the spark- 
plug cable. Remove the air cleaner, 
wash the foam filter element in a de- 
tergent solution, and allow it to dry. 
Pour a small amount of dean engine 
oil over the foam element , squeeze out 
the excess and set it aside for reas- 
sembly, Drain oil and gas. (It will 
probably be easier if you unbolt the 
gas tank from the engine. ) 

■ Disconnect control cables or link- 
age, wires and hoses. Unbolt the 
engine from the kwnmuwer, snow - 
thrower or tiller and plare it on your 



2 Remove ihe perforate*! metal ween on 
lop of the flywheel, fti purpose fi to keep 
large debr h from gen log I oj(de the eng i n e. 

workbench. Wipe off any dirt or 
grease, particularly around the sump 
cover, that could later fall into the en- 
gine. Make life easy for yourself by 
constructing a stand for the engine. A 
simple cradle built of 2x-l lumber 
which support* the engine case and 
lets l he crankshaft extension hang 
free will do fine, 

■ Unscrew and remove the blower 

housing (Fig. 1). Remove the cooling 
air- intake screen over the flywheel 
(Fig. 2X Now” remove the sparkplug. 

■ You are now. 1 at the first critical 
point in the procedure. If you need to 
replace the ignition points or will be 
removing the crankshaft, the fly- 
wheel has to come off. In order to do 
that on recenL model engines, the 
brake-band stop has to be released. 

The brake-band stop is used to com- 
ply with Consumer Product Safely 
Commission rules for a positive en- 
gine-stop l hat is activated when the 
operator of the equipment releases 
the handle. The purpose is to have the 
engine shut itself off if there's a 
chance it will be left unattended. The 
point to remember about the brake- 
band slop is this: Save yourself the job 



3 Pont Couch Ihe two adjustment bolti 
for the brake-band it op so you won t have 
to readjust It when the flywheel Is back on, 

of having to readjust the brake band 
fw’hich requires a special tool) hy not 
loosening its two adjustment screws 
(Fig, 3). To release the band without 
upsetting the adjustment, use needle- 
nose pliers to disconnect the hrake 
spring (Fig, A) r Then bend out the 
brake lever tang with a bending tool 
($3.50) to free the brake band. 

■ Here's w'hat you have to do to re- 
move the flywheel: Put a flywheel 
holder (cost: $3.60) in position over 
the flywheel's fins so the flywheel 
w r on't move. Lay a dutch wrench 
{cost: $2.60) over the starter clutch 
(Fig, 5). Attach a breaker bar to the 
clutch wrench and remove the starter 
dutch and washer beneath it (Fig- 6), 

Important'. As you remove each 
part, identify it with a self-adhering 
label. I lost 10 minutes searching for a 
place to put a bolt 1 couldn't identify. 

Use an open-end or crescent 
wrench to loosen the flywheel nut — if 
there is one — but don't remove it. if 
there is no flyw r heel nut, take any nut 
that is either the same size as the 
crankshaft threads or is oversize and 
put it over the crankshaft, threads. 
This is to protect the crankshaft 



4 








HIE BETTER 

HOME 



4 UiFng need le note p i Fen, disconnect the 
brake band stop spring. Then bend out le- 
ver tang at other end of band- 

threads as you remove Lhe flywheel 

Locate the two holes on top of the 
flywheel for the flywheel puller. If 
this is the first time the flywheel is 
coming off the engine, those holes 
may not he threaded. But that's okay. 
The flywheel puller (cost: $2.85) has 
self-tapping .screws. 

Connect the flywheel puller and 
Lighten each of the bolts and nuts on 
Lop of the puller alternately, a little at 
a time, until the bolts bottom (Fig, 71. 
You should hear a pop when the fly- 
wheel breaks loose. If the flywheel 
comes loose without a pop t it means it 
wasn’t installed correctly or the inside 
of the hole where the flywheel fits on 
the crankshaft is dirty or oily. When 
you take off the flywheel, clean the 
hole and shaft, and be sure to retrieve 
the flywheel key (Fig. 8). Take care 
not to damage the engine speed gov- 
ernor's plastic air vane. 

Caution-, Never hit the flywheel 
with a hammer to loosen it. You will 
shatter magnets, break flywheel fins 
or crack the part altogether. You 
might also damage the crankshaft. 

Removal of the flywheel will expose 
the ignition components of engines 



$ Flywheel removal requires a special 
holding (ool to grab the fins and a wrench 
to remove the rtartei’ dutch and washer. 

equipped with breaker points (Fig. 9). 
The condenser should always be re- 
placed with the points. Be sure to ap- 
ply a thin coat of lubricant on the cam 
which actuates the breaker ] minis, 

■ Remove the cylinder-head bolts 
(Fig. 10). Then, wiggle the cylinder 
head until it comes off: Fig, 11). If the 
head is aluminum, don’t, pry it off, tus 
this could damage the soft material. If 
it’s cast, prying is okay. 

You ntnv have a view of the vital 
working parts inside the engine. Ex- 
amine the condition of the cylinder by 
turning the crankshaft until the pis- 
ton is at the bottom of the bore. Run 
your finger up and down the cylinder 
wall, checking for scratches and scor- 
ing (Fig. 121. If the surface is smooth 
annl you don't intend to replace the 
rings, leave it alone. Should the rings 
be replaced, though, the glaze depos- 
ited on the cylinder wall in normal ser- 
vice must Ik 1 removed by honing. 

More serious damage in the cylin- 
der req u ires bori ng c Hit the cylinder to 
the next oversize and installing a cyl- 
inder liner to match. This work is best 
left to a properly equipped machine 
shop. Make .sure to bring the replace- 



4 Once loosened, lift off the starter dutch 
and wather. then, loosen the flywheel nm 
but reave H in plate to protect threads. 

ment piston along when you drop off 
the engine block, 

Inspect the valves — which control 
intake and exhaust gas flow — for 
burning or pitting (Fig. 13). This type 
of damage will ruin the engine’s abili- 
ty to seat compression. Turn the 
crankshaft to lift each valve off its 
seat for a thorough looking over. 
When valves are replaced, it is neces- 
sary to seat them with valve lapping 
compound and measure the laEh to en- 
sure that it meets manufacturer’s 
specs as listed in the repair manual. 

■ Wire brush the cylinder head to get 
it clean (Fig, 14). With a straight- 
edge, check the head for warpage on 
the piston side. [fyou can slide a . 003- 
in. feeler gauge under the straight- 
edge anyw here along the gasket mat- 
ing surface, the head will have to he 
machined flat or replaced. 

Then, turn the crankshaft to bring 
the piston to top dead center (TDC) 
and clean the carbon deposits off the 
fusion and valves with a wire brush. 
This step is the essence of a power 
tuneup. 

■ If your inspections indicate that re- 
moval of Lhe piston or crankshaft is 



10 U/hen removing |he cylinder head 
bolts,, n ott different length bolu so they 
can be reinstalled In the proper position. 



1 1 wiggle the head pr tap it with a soft 
mallei IP free ll from She Cylinder, but dp 
not pry again it soft aluminum material. 



12 fakethepUfondPwnrothebprtainQf 
Its travel and Sniped the surface of the cyl- 
inder waif for scoring and gouges. 
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f 4 The sixth boll retaining the tump cover 
is concealed on engines with power lake- 
offt ai used in idf-propelied equlpnwm. 

necessary. Ihe sump cover on the bot- 
tom of the engine must be remo ved at 
this point, though this is* not a normal 
pail of the power tuneup. 

Turn the engine over anti remove 
the bolts attaching the sump cover. If 
the sump cover won't come off and the 
engine is from a self-propelled imple- 
ment, look fora hidden bolt under the 
power takeoff caver (Fig, 15). Unbolt 
the power takeoff cover and you will 
find another sump cover bolt inside 
(Fig. 16), Remove this bolt, then lift 
off the sump cover carefully (Fig. 17). 

By the way, check the length of the 
"hidden" bolt. You'll discover that it's 
shorter than the other five — a bit of 
irmation you’ll find useful when 
you reassemble the engine. 

■ Wipe any accumulated sludge or 
metal filings out of the engine crank- 
case (Fig. 18). Before you fiddle 
around inside the sump, let me point 
out a couple of things. First, that 
plastic gear that seems to be just 
lying in the sump is an oil slinger. 
Lift it out. 

Second T look for timing marks on 
the crankshaft gear and power takeoff 
gear. Rotate the shaft until the two 



IT Gently lilt off the lump covet to pre- 
vent damage to me crankshaft, its bearing 
3-urfatc and The nil ieal. 

marks lineup. Now. remove the pow- 
er takeoff gear and retrieve t he t nru at 
washer that's attached tu it. This will 
give you access to ihe connecting: rod 
cap bolts * tappets and crankshaft for 
further dirasse mb ly. Consult the en- 
gine maker's repair manual for these 
major overhaul procedures on your 
engine. 

On to reassembly 

After finishing the power tuneup, it 
comes time to put things back togeth- 
er again. I'm not going to sign off just 
by telling you to do it the reverse of 
disassembly. You may hit some disas- 
ter areas * so here's help: 

During reassembly, lubricate all 
metal-to-metal parts with SAE-20 en- 
gine oil* except cylinder head bolts. 
Give them a shot of high-temperature 
lubricant such as Never Seise or Lead 
Plate. 

Before you install the sump cover* 
turn the crankshaft several revolu- 
tions to make sure it turns freely 
without binding. If not, get back in- 
side and find out why it doesn't 

PuL a loop of paper Around the 
crankshaft to protect it in case you 



IB Arty sign af pining, burn Ing or 
af Iq$i Ground the edge of either valve H 
grounds for repiacemen! of bath. 



1 € Cleaning ihe carbon from m* cylinder 
head: piston top and valve area lx retom 
mended after f 00 hduri of operation . 




IB Sump cover removal li only possible 
after unscrewing all six bolts, One may be 
focal ed under power takeoff gear cover. 




IB U/lp* the engine sump dean of all grit 
and sludge before moving on to further dis- 
assembly of lower-end components. 



accidentally hit against it with the 
sump cover. Then, carefully lower the 
cover over the sump. 

Don't forget to install a hew fly- 
wheel key after you install the fly- 
wheel. Match slut in flywheel to the 
slot in the shaft and push in the key. 

Get bolt torque specifications from 
a small-engine parts dealer or by writ- 
ing the manufacturer. With a torque 
w rench, tighten all bolts to specifica- 
tion. In the ease of this Briggs & 
Stratton 3.5-horsepower engine, the 
correct fibres are: Flywheel nut, 65 
ft.-lb.; cylinder head bolts* 140 in. -lb.; 
connecting rod cap bolts. JCKl im-lb. 

Always install a new head gasket 
and tighten cylinder hear! bolts in a 
crisscross pattern to avoid waging 
the head The first time around, tight- 
en them until they just catch. Go back 
over them and lighten Lhem snugly* 
then go back and tighten them to the 
manufacturer's spec. lit 



For More Information 

For ri List of sjwrftl took fur your mrwlu] 
engine, request u service tool catalog 
From the Service Dept.* ir Si nil - 

tffrn H P.O. Box 702. Milwaukee, W) zUsZOL. 
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THE BETTER 

HOME 



How To Fix A 

PROBLEM DOOR 



BY PAUL BARRETT; PM illustrations by George Retseck 



W HILE most of us think of a 
house as a static structure 
— totally unlike a mechani- 
t 1 ally functioning object such as a car 
engine, houses do have moving parts. 
And, in the same way that an engine 



needs a periodic tuneup, the moving 
parts of your house may have fallen 
out of adjustment and require atten- 
tion, The doors are the most likely 
candidates for wear and tear. 
Changes in humidity cause them to 




Before removing any of the hlngei, place two opposing capered wooden shingles under the 
door. Then. Lake the door weight off the hinge* by tapping the jhlogles, together. 




1 Fix stripped screw holes by boring a Vn- 
in.-dfa. hoie and gluing a plug In prace. 
Don't bore completely through the jamb. 



2 If hinge leaf sits below wood surface, 
the mortise Istoo deep. Repair by Installing 
shims between leaf and mortise bottom. 



bind against the jamb, and worn or 
poorly fit hinges will cause the door to 
sag. Perhaps it’s time to perforin a 
tuneup on yuur house to get those 
doors working like new. 

Checking the hinges 

Hinges should be recessed so the 
hinge leaves are Hush with the door 
edge and jamb. If a recess is too deep, 
the floor edge can bind against the 
jamb before the door is completely 
dosed. This condition can eventually 
loosen the screw fastenings. 

Check to make sure the screws are 
tight by pulling outward slightly on 
the door. If you see any movement 
between the hinge and wood, try 
tightening the screw's. If the screw 
continues to turn when it should be 
tight, then the screw hole is stripped. 

The easiest solution to a stripped 
screw hole is to replace the old screw's 
with longer ones. Because most jambs 
are Y* in. thick, installing a 
long screw usually will catch the fram- 
ing beyond the jamb. First, bore a pi- 
lot hole through the jamb for the long- 
er screw. Don't overtighten the new 
screw to avoid splitting the jamb. 

You can also plug a stripped hole 
with a dowel and then refasten the 
hinge with the original screw. Begin 
by removing the hinge leaf. If your 
door is hung on two hinges, you'll 
have to remove the door. Check the 
holding power of each screw so you 
can fix all the problem holes at once. If 
your door is hung on three hinges you 
can remove one of them without re- 
moving the door. First, support the 
door with a couple of wooden shingles 
or other tapered wedges. Tap these 
under the door until its weight is re- 
moved from the hinge. Then remove 
the screw s to free the hinge leaf. 

Using the old hole as a pilot, bore a 
'■Mt-in.-dia. hole taking care not to go 
completely through the jamb. Cut a 
plug from a Yn-in.-dia. fluted dowel 
pin. Glue the plugin place and let dry 
before boring the new pilot hole. 

If any of the hinge mortises are too 
deep, shim them before reinstalling 
the hinges. Trim a thick piece of ve- 
neer or mat board to the size of the 
mortise. Then, place it in the mortise, 
bore screw holes and install hinge. 
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A To remove slop, punch bottom nail 
through and pry the stop off, Pull remain - 
I ng naili from back with locking pliers, 

Proper clearance 

I f the door rubs against the jamb as it 
closes, it must be trimmed to fit. The 
top and sides should show a 14- to : V|Q- 
in. space and a to Win* gap should 
appear at the bottom. Set an ordinary 
compass to the correct clearance. 
Hold the point on the jamb edge and 
scribe the trim line around the door. 

If you have a small amount of mate- 
rial to remove on the latch edge or 
outer comer of the top H you can do the 
job with the door in place using a block 
plane. You may need to remove the 
latch set. If so H check that the latch 
plate is flush with Lhe door edge when 
reinstalled. If necessary, deepen the 
mortise with a sharp chisel Trimming 
the full length of the top or any part of 
the bottom requires that the door be 
removed. First, wedge the door to 
Lake the load off the hinges. Them tap 
the hinge pins out. Remove the top 
pin last and be prepared to catch the 
door when it r a free. 

The lop and bottom are trimmed by 
planing in from each end to avoid 
splitting the door stiles. If you need to 
remove more material than can be 
comfortably planed, use your circular 



7 Uie a circular saw to remove excessive 
material. Measure distance from tooth to 
base edge for positioning cutting guide. 



9 After removing stock near the latch set. 
check that the plate Is stilt flush with the 
edge. Adjust the mortise with sharp chisel. 

saw for the job, Use a blade designed 
for making finished cuts and apply 
masking tape tu the saw base plate to 
prevent marring the door. Then, mea- 
sure tho distance from the plate edge 
to a tooth on the blade. 

Clamp a straight cutting guide to 
the door so the distance between the 
guide and the cut line equals the dis- 
tance between the blade and the base 
edge. Scribe the t rim line with a sharp 
knife to minimize tear out. 



! Clamp cutting guide to door spaced at 
the correct distance from trim line. Score 
line with sharp knife to minimise tearing. 

Pulling out the stops 

If lhe dour conlai'ts the stops before 
the latch engages, the stops will need 
to be adjusted. If the contact area is 
small, try tapping the stop into posi- 
lion with a block of wood and hammer. 
Once the door closes easily, nail the 
stop with 4d finishing nails. 

If tapping it doesn't work, or the 
floor is simply too Light all around, re- 
move the stops by punching a nail 
completely through at one end of each 
piece wiLh a nail set and then prying 
each stop off. Reinstall by first dosing 
the door and pressing gently until the 
!wk hits the strike. 

With lhe door al this position, the 
head stop can be installed with a */| r 
in- clearance between the door and 
the stop. Nail with 4d finishing nails 
am I attach the remaining stupa with 
the same clearance. 

Tn situations where the stop abuts 
the casing, it's simplest to adjust the 
clearance by moving the strikepiate. 
Remove it and expand the latch hole. 
Them plug the old screw holes and 
install the strike m the correct posi- 
tion. Fill the remaining gap with wood 
filler, sand find finish. m 



M Use a compass to scribe the to */, 
clearance line on the latch side and top of 
door. Leave V, to '4- In. gap at bottom. 



4 A sh-aip block plane tr lm door to exact 
size We move door and pr ane In from ends 
when trimming top and bottom edges. 



i First try adjusting the stop clearance by 
tapping the stop Into position. Then, secure 
the stop with 4d finishing nail's. 



1Z4 
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Homeowners'Clinic 



BY NORMAN BECKER, PE, 

Crumbling Mortar 

I have a masonry chimney venting toy 
oil-fired furnace. The mortar joints up 
to about 12 in. above the basement 
floor are beginning to crumble and 
turn to a white powder. How can [ 
stop it? 

S- STEVENSON 
CAMDEN, SC 

The white powder is called e {fluores- 
cence, It's caused by water passing 
through the masonry and absorbing 
soluble salts in the mortar. These 
salts are then deposited when the 
moisture evaporates 

The presence of effhiorescence on 
an older chimney indicates that wa- 
ter is getting inside. It could be com - 
ing through cracks in the cement 
wash on top of the chimney or in the 
bricks or mortar joints. To slop the 
e {fluorescence, you'll need to stop the 
water from seeping in. 

You indicated that the mortar 
joints are beginning to crumble. 
When these joints are not in good re - 
pair f they permit water to penetrate 
the masonry. All cracks and deterio- 
mted joints should be repainted. Re- 
pointing , sometimes called tuck- 
pointing, is a labor-intensive job. 
When done with skill and technique , 
it will improve the water tightness of 
the chimney , enhance its appearance 
and extend its life . 

The general procedure for repaint- 
ing is as follows: 

Remove th e old mortar to a depth of 
at least*/” in. or until sound mortar is 
reached . You can do this by hand 
with a chisel or with a power tool 
such as a tuckpointer's grinder. Un- 
less you have experience repainting , 
use the grinder for horizontal joints 
only and clean out the vertical ones 
with a chisel to avoid damaging the 
brick , When removing Ike mortar „ 
avoid creating shallow or furrow- 
shaped joints as they result in poor 
repainting. After the defective mortar 
is removed t clean the joints with a 
brush or, preferably n spray from a 
garden hose r 

Carefully select the components of 
the mortar and proportion them cor- 
rectly. Excessive shrinkage will re- 
duce the mortar bond and make f he 
joint more susceptible to moisture r 
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CORRECT 



JOINT 

PREPARATION 



For best results, try to duplicate the 
proportions of the original mortar 
However, if in doubt, use prehydrat- 
ed Type N mortar. Mix one part port- 
land cement .one part TypeS hydrat- 
ed lime and six parts sand „ 
proportioned by volume. 

The mortar is generally applied to 
the cut joint with a tuckpainting 
trowel. The trowel should be narrow- 
er than the joints being filled in order 
to compact the mortar properly. Firm 
compaction is necessary to prevent 
voids and ensure a good bond with 
the brick and old mortar. 

For weather-tight construction, 
tool all joints to either a concave or 
tf V" shape 

Grease Stain On Wood 

Our clear oil-finished natural red- 
wood deck was stained by greasy ra- 
coon footprints when the animals dis- 
assembled our gas grill one evening. 
Is there any produet or method that 
will lift the grease out? 

J SHAI-iLdERG 
MOLINE, IL 

First p tryagood washing with a mild 
detergent and water using a stiff- 
bristle brush. The stain is probably a 
mixlureof carbon and grease. Topre- 
Vent a blotchy appearance, wash the 
entire deck while placing extra effort 
on the stained area. If that doesn't do 
it, try washing the area with a solvent 
such as mineral spirits or paint tkin- 



fNCORRfCT 




MORTAR JOINT ELIMINATE 

TOO SHALLOW FURROW 



Tier. Although the solvent will Cause 
the wood to darken when applied, it 
should n T t he noticeable after it evapo- 
rates r. However , os a precaution. it r s a 
good idea to try it on a smalt non- 
obvious area beforehand. 

If after washing the area a slight 
slain remains , ignore it and let it 
weather. Often after a year's exposure 
to the Sun, rain and snow r this type of 
stain on a horizontal surface 
bleaches or washes out naturally. TH 



Service Tip 

The Portland Cement Assn,, 
which is the research, market de- 
velopment and educational am of 
the industry, hua issued a new edi- 
tion of the “Cement Mason V 
Guide." This booklet is fully illus- 
trated and contains instructions 
for building concrete sidewalks, 
driveways, patios and steps. It 
also discusses common surface de- 
fects and how to prevent them. 
The guide costs from the 

Portland Cement Assn.. Dept. 
[IP, 6420 Old Orchard ltd., Skokie, 
IL 60077. m 



Do you haw u home -maintenance or repair prob- 
lem? Send 1 1 So Hamtotcne m‘ Cftnic, Popular Me- 
chanics, 224 Weal 57th St.. New York, NY iVOW. 
bitten i cannot be ansu.*ervd mdn : iduaUy l but prob- 
lems of iL'ide intemt mil be dtacussed m the column 
Por mare htime-rvpair and maintenance help, get 
PM r § Name Can Gutde m £2.45 po&ipafd. SrnJwwr 
arderts} So Popular Mechanics, Box 1014 f Radw 
City Statt&n , New York. NY WIG! 

I lb 



MORTAR REMOVED TO 
A DEPTH OF AT LEAST W 



CORRECT 



INCORRECT 



MORTAR 

arpucaton 



Jess®?- ^ 



concave jcui^r 



V-JOINT 



H 



r 



GAP IEFT 
0FH£ND NEW 
MORTAR 



Tg repoJnt rrnvtar joints flnt ftmove o#d and deteriorated mortar to a depth of at lest ’/* in. 
Ttwrip fill with new mortar and iooT the Joint ter water tlghtneu. 
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Appliance Clinic 

BY STEVE TOTH 



RUBUbflf-LL 




A bad water fill valve can cause water to accumulate In the tub and overflow onto the floor. 
Alter removing the front pimeE disconnect the old valve and replace It with the new unit 



Water Mystery 

I have a KitehenAkl dishwasher, 
mode! No. KDSJJh serial No, 
222149020. Several hours after com- 
pleting u wash, I find clear water ac- 
cumulates in the tub and overflows 
onto the floor. If I press the cancel 
CYCLE button, the water drains out. 
Sometimes ii reappears later. Can 
you help? 

MARCIA NET CLAIM? 

FISH KILL NY 

Sounds like ike water fill valve is 
musing your problem. Water is prob- 
ably getting by the valve when it's in 
ike closed position. Then , it collects 
in the tank and eventually reaches 
ike level of the door where i t &p i lie o u f 
onto the floor \ 

Hitting ike cancel cycle pumps 

the water owl only to have the water 
begin to collect again. 

What you need £a do is replace the 
water fill valve. The Valve is Kitchen- 
Aid part No. A *116152 and is avail* 
able at any KitchenAid or Whirlpool 
pa rts d istn butar in you r area . It costs 
about $26. 

To replace the valve, first discon- 
nect the power and shut off the water 
supply to the machine 

Then, take off the front service pan- 
el by removing the two screws at the 
bottom corners. Push the panel up, 
then pull forward and down to re- 
move the panel. 

Inside, next to the motor t you'll see 
the water fill valve with the waterline 
attached. 

Disconnect the water inlet line 
from the fill uoiue. Have a shallow 
pan on hand to catch the water that 
escapes from the line and valve. 

Next, remove the two screws that 
hold the valve bracket to the dish- 
washer frame and disconnect the 
electrical lead . Then, remove the hose 
damp and rubber fill line hose from 
the valve . 

To install the new part a first con- 
nect the water supply line to it and 
turn the water on to check far leaks. If 
there are none „ continue reassem- 
bling the dishwasher and give it a 
trial run. Recheck the water level sev- 
eral hours later to make Sure the 
value is working properly. 



Fridge Heats Room 

The Hides of our iG-cu.-ft. Amana re- 
frigerator, model No. ESRKC16C-L, 
aerial No. SF:ll 12(5215, get almost too 
hot to touch. When coming into the 
kitchen, it feels us if the oven is on. A 
serviceman told us the fridge was 
working correctly but needed to be 
disassembled and reinsulated. And, 
this would coat more than the unit was 
worth. Can you offer any advice? 

LEONA R U T. OLOW 
MELVINDALE. Ml 

Your refrigerator has what’s called a 
" hot wall condenser," Spot- welded 
inside the outer shell is the condenser 
tubing- There is no condenser fan 
motor as is found on many units, nor 
is there a hanging condenser on the 
back of the fridge. In this type of unit , 
the heat dissipates through the side 
walls and top. 

Under normal conditions, the 
sides and top will run 20° to 30° 
warmer than the room temp. If your 
kitchen is normally 70° the walls of 
the fridge could reach 90° to W& 
when the compressor is running, 

You should have at least l in. of 
clearance between the fridge and any 
walls or cabinets. Stacking some- 
thing on top or moving the untt 
against a wail would prevent normal 
heat dissipation and add to the heat 
buildup in the room. 

1 don't believe reinsulating is a 
practical alternative. The foam insu- 



lation is actually poured in place and 
sets up rigid when if cures. This 
bonds the inner and outer skins to- 
gether and there's no way you can 
disassemble it. 

Needs Cooler Info 

We moved to a home equipped with a 
Whirlpool 3-ton, natural gas, air-con- 
ditioner, model No. BTC-1 036-5, seri- 
al No. S-11930209, This unit is also 
called an "Absorption Water Chiller." 
Do you have any information on this 
air conditioner or know where we can 
get an owner’s manual? 

f JHAHI.ES NILA 
AURORA. 1L 

Your model air conditioner was built 
from 1969 to 1971 by the Whirlpool 
Carp. It's on absorption refrigeration 
unit that uses ammonia a$ its cooling 
medium and is totally unlike conven- 
tional systems. Therefore, servicing 
should only be performed by a spe- 
cialty t rained technician with the 
proper tools far the job. 

There is literature still available 
for this unit. You can get a parts list 
fUT-07124 ) and a sendee manual 
(LIT -829221) for about $5 each from 
Whirlpool Literature Dept., 1900 
Whirlpool Dr., LaPorte, IN 46350 - M 

If you a problem with any apphawr, ttnd 

your qimxtion, u thr model a ttrial number* 
to Appliance Clinic, Popular Mechanic*. ^ 

57m St., New York, tfY 10019. Sorry, but letter* 
ranritif be amucrcd individually. Problems of 
wide interest trill be diAetixMd in Ihts- column. 
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1989 FORD PROBE 



Just think of it as the Maztang. 

BY MIKE ALLEN, Assistant Auto Editor 




INTI I, IVnfn' haslu'fii 
I Lite name i if Ford's* high-tech 
GTI 1 Turing CUT, as well as LI 
fa L3 3 [] V [ if Cl a J H't ‘ 1 1 L iLJ nl s h n w v eh it 4 El 
The I'mhe you sir here originally 
was railed Mustang IV. Until re- 
cently, Ford's game phiti was tn 
d i jse L ( it 1 a g i 1 1 u I Teurl a in i pla ru , 
where rear-drive Mustangs are as- 
sembled, r l rawing oh the new Find 
Manilla joiru-efTort plant in Flat 
Hock, Michigan, to i iuiUi a fwd i> 
placement . as wolf as a similar vehi- 
cle carrying a Mazda nameplate. 

The eiirrenL Mu.- lungs, however, 
are selling Well, and probably will 
remain in production for a gw id long 
while. Thus. Ford had to come up 
with a new name for its new hybrid, 
specific pricing isifl set yet. but 

Probe is expected e.i h sell id the same 

neighbor hot k! as Mustang, hut Kurd 

\ n; ivi 1 i v i ■ > j L s com jh - t it i i m n mi i n g 
Crum the likes ur Toyota anil Nissan, 
rather than across the showroom. 

E ‘ in it k? shares its running gear w ith 
Mazda's t>2f5 MN-d. differing only in 
spring rates, an tiro II bar size, shock 
valving add hushing compliance. 

Kxtcfrnjil hotly panels are mm | Lie to 
Probe, bi lasting id'i of only 0,'jOi for 
the hi, and LX. The interior design 
and packaging are well done, and the 




Three valves per cyrindcr give Probe 1 10 dp. 
1 45 In the InEercoofed turbo ve^sioo. 

VITAL STATISTICS 

ENGINES SOHC 12 vfliw. 2J&L4 

InkTcoolod Turbo 
KPT0FKJUE 1 1D hp, lSOfe-H. 

14& h(j I &o u-rt. 
T HANS MISSIONS h Sp . J AuU> :■ Spd Man ufl 
SUSPENSION IF FI) Stout* Slruls 

PflAHIES |f R] 1GL. DtJ Disc Drum 

iGT) Dijpt Di&c 

TIRES (GLLXIP1B5 7DERU 

IDTFPISB 7QSR15 
STEERING IT.t I Uari^lo-fliisiiil RAP 

WHEELBASE 90 m 

LENGTH HEIGHT 177 In 51 B ih 

WIDTH G7 5ir BE 5 In. |GT] 

TRACK (F R) 57 3 in. 57 7 in 

CURB WEIGHT £ Wo pounds 



instrument panel is distinctive and 
practical, The instrument v Ulster, 

idled with proper aiming gauged, 

iilt> up and down with the steering 
wheel, adding a nice touch. 

Wit h fwib and a 12’Vakc 2.2 liter 
4-cyliiider engine, optional t ur3 hj- 
di urging and anti lock brakes the 
Probe’s mechmiicab are as good n> 
any in Pie market segment. Ami by 
stiffening the suspension, Ford has 
made small but significant Jmi idling 
rniprnvemenLs in all throe Probe 
mndrU over their thoroughly capa- 
ble Mazda counterparts. 

f Srig i riifcl ly , MX-fl ami Proln- v ere 
to share sUsjM'iiskon calibration 
arrrvss the hoard, However, Ford's 
enginefcs warned susmuisiiui tuning 
to lie more in Line wit h ! \S. iuMimh., 
ami went (heir own way. The boule- 
vard ride isgmid, anil high- speed bun- 
dling nu the truck i ^special ]> Lhc I !T> 
is ha lan ced a m l solid, 

Fi impel uni as this car is. though, 
Ford's suspension tuning hasn't iphte 
made it Feel like a Mustang * IT, Not 
yet t anyway. 

On the other haiul. Ford doesn't 
want or need another Mustang, ju^l 
rum] petition for im| Halted Sfmtl i iTs. 
And given thin target. Pm be- hits the 
mark. m 
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INTRODUCING 



THE NEW RASCAL! 

Gel Around in Style 
on a Rascal 
Electric 3- Wheeler' 

Flute the little Rascal in- 
doofsand ouidoorsICo 
lo ihe slo-r& # visit 
Iriends or sim ply saghl 
see Convenient leaiures include easy one- 
Hand aperas«n, built-in bailery ctiarger and 
rear suspension system 

You can Iasi ride the Rascal in a FREE Nd Obli 
gallon Home Demonstration' for a FREE 2D 
pagecoloi catalog, call or return coupon below 





REEL VALUE rcoutruucdfrvm p ag e 7 it 



Collectors record wtien and where they purchase reels and save data covered bones, From 
left: Ourdoonm^n C#£tOfnjtk r Pflueger Tnjmp and Shakespeare. ATI ffom the 19a&L 




VETERANS 

AUTHORIZED 



LIFETIME ERA WE 

WARRANTY] 



Call Toll-Free 1-800-662-4548 

or fie(um This Coupon! 



I 



mobility)))))))) 

■n Mobrhty Plaza Dept #1833 

Sewell, nj oaoao 

□ Please send your FREE JO Page. Full 
Color Catalog describing your exciting 
new produces. 

Name . 

Wdress 

Oty 

Slate _ 

Phone ( ) 



Zip 




Mnrdthk ..Monterey Dnmt* 

Homttmdolgptd far .■ 
lifetime or .savings. a 

L\i in fm more tmr- ■ t ‘ & 
fr efficient itian every- - \ / .1. 

dky homes. Pucnl Ed ^ ‘j £ Wk\ V 
huilJing system ' ■ . — - 

<DfTiB precut ' ■ * -jv 

iml color hkJcJ. - 

jit**. Send I ci t Sn cobt 

CMAkti * Plan* awk. I7.M 
/fifAWAh Fully CuinnEttf! 

MQWTBIFV DC **% - - — — — - — MF — 

r OtBE noJ* "> '%nJ bif» iterm* I diYi.-*? 4 ilin i fs ill Likj 






fMOflmrr mmEU 
iTUChwh nteft ao 

Hivmlik LjIJ 




Wholesaled merica, iwc, \ 

ATTENTION: Kofflnwnen, ! 



SAVE 20% To 50\ On 0»«r S.OOO Itom,! 

T nr OM y S3. 00. ^nu F| g f *- A Cn i nl ogj, Pl 4/5, 6 Ifl ■ 

lidnf Sp*cigl* rjrehand ioc.ljpu.wi-. raple, g# i%rn- 
p nn, dip look. »l«-rremi, hondwtir* houiciwtirNi. 
ijNi^pii. -3i'J c Ini-H ng al i.-ih--UHrr;Jilp prit?i r 

A SI1M Value lor ONLY S3 00! 
Num* 

Addren , 

Cily 



Slat fr . 



ZIP 



SEND Check nr Wpnsy Order Fayubl* 1o: 
WHalaidln America*. Inc., Dept. AC, 
4777 Menard Do™. f wu Claire, Wi M701 



original boxes and seek out tithe m who 
do the ?ame. 

Buna fii lore??] collectors have been an 
1 In- fishing scone fur many years, hut 
i ml y in th Ji pusl five: years have catalogs 
and btjotts carefully documented the 
field and helped elevate its status. 

One of the most recent sources of old 
tackle informal ion is Antique Fishing 
Reels, by Steven K. Vernon, This 
tome, published by SUckpoIe Books, 
Harris burg H Pennsylvania, focuses pri- 
marily nn multiplying reels. Another 
valuable book is Carl F. Lackey’s Old 
Fishing Lures And Tackle , published 
by Books Americana, Florence* Ala- 
hama. The bulk of this book is con 
corned with fishing lures, hut it js 
especially noteworthy because it sug- 
gests values for reels and lures. 

It must lie stressed that these prices, 
and those that appear in other bonks, 
are merely guidelines. For example, 
the top price listed in Luckey’s book for 
a Hendry x fly reel, the large brass 
model. Is Yet, if you found one in 
mint condition for less than $ 100, most 
collectors would consider it a bargain. 

As with all collectibles, the condition 
uf a r-rel is an important factor, A1$0 
important is availability, or lack there- 
of. Because reel culler Ling is relatively 
new, it's still almost anyone's preroga^ 
live to establish a value for an Ocean 
City trout reel, for instance, or a 
Pflueger Trump, 

There are several clfsiler ca tilings 
I hat are vafuable research ton Is. One of 
the host is [lublished by Mailin .T. 
Kfiane, Stockbritlgo, M assachasetLs. 
Keane specializes in fly Ui-ckle, but also 
covers saltwater and baitcasling gear. 

On the low -end of Keane's s|>ectnjm 
is a South Bend Ore no for $25. Most 
callcctnrB would consider this a sleeper, 
depending or its condition. It's a s;ife 
Vtet that any decent South Bend Orenn 
will be going for two or three times that 
figure within five years. 

Speculation un the future value ut a 
particular reel is generally little more 
than jHfnwnid opinion. Nevertheless, 
certain trends are becoming clear. 

It’s a good idea to pay ?peciai notice 



L<i fly and baitcasting reels maile for 
specific mail-order houses such as 
Montgomery Ward, Sears Roebuck, 
William Mills, L.L. Bean and others. 
Must of thew suppliers never madi j any 
n-tds themselves, but that doesn't mi-an 
their products w-ere second-rate. 

For example,, there are top-Mteh 
Meisselhach fly reelK to be found henr- 
ing the L.L. Beat] imprint . These were 
as gnnd as any single -act ion reel of thetr 
day and are worth at least 84ft in g<Kwi 
conditioiL Sum* of the William Stills 
models were made by Ihe renowned 
House uf Hardy in England. 

Any bai t casting reel by Meek or 
Meek and Milam „ of Louis vfll€ h Ken- 
tucky. is a safe bet to increase its value. 
The more common Meek Bluegrass 
model is w orth as much as $60. The one 
marked Meek/Milam p which is made 
almost entirely out of brass, can fetch 
as much as $300. But caveat empior! 
Some collectors have been stung by 
cijiLjitvrJi! iters who restamp old Meek 
reels to pass as Meek/M ilams. 

Practically any reel marked with the 
Ocean City imprint is a gtXKl invest- 
ment. They’re still easy to find for $5 or 
less. Even the most complicated Ocean 
City saltwater models don't gci for much 
more than SI 2. All arc bargains. 

If you're interested in collectibles 
that you can actually fish with, a insider 
Fin -Nor, Seam aster and Emory fly 
reals of no mo re than 2E) yc.-Lirs ago. The 
acclaimed Wedding £’ake Fin -Nor reel 
currently changes hands at li minimal 
$150. and the Ri?amaster isn't far be- 
hind. Reels made by the Sate John 
Emory can fetch upward of $260. 

In the baitcHstmg department, the 
old Garcia Ambassadeiir 5000s, with 
reflective red finish, art? quickly achiev- 
ing a coveted status. If you can find one 
made during the TiOs for less than 
grab if. 

Almost any fly or trcplling reel made 
by Hardy of England before World War 
J1 is worth collecting, especially those 
that run on bull bearings, such sis the 
Perfect model. Of particular interest 
are Perfects that crank with the left 

- ,"'V.i fit jMifjr 



POPUUUT MECHANICS * MAftCH nm 






P j M BEAT INFLATION! 

‘ Cash m on the 

U huge demand for 

_ j smart engr/ie feparr. 

Work part time, full time 
^ right at home- we help you 
y every step of the way. 



In juit i 4iinrt limt, you tun he re*d> to 
join uric of I hr fuMrcL (rniwinis in.dusErif*. 
in Vmrrica,, an indmtn whrrr quali- 
fied rorn are making from $ 25 . DU to 
SMI. EM per hour. . . and that's just lor 
labor. Pari*, rnpirtt* and urfc^iyriti ndrl 
even more In (hr pruflLs. 




Hrrauve (hr ^mall engine Industry ltii> 
EroMn qutrkh, an mculc *hnrliigr u4 
■q uni kfTftMk Hmatll Kilghni 1 l\ uft^iyiuih 
Ihrrughuul (hr counlry. In fart r \l\ nut un- 
u.i$uul for a jrmid mtuiII tnglnr uiun tn hr 
ihrrr Em fmr witIis hrhinrl in the *uiumi.T 
and ai Ns| a behind tn tbr w inter. 
HFkn yon set h«w \mny Mi In 1 1 limine* are 
in mw t»cli^ its i'rt>v in uwkntand »h> 
quuHOed men cumtnand \lilH hii^la pMre* 
— as much a* S-tP.^5 for a simple tnne-up 
lliul Lakes less (ban an ht»ur! 



65-million small engines 
are in service today! 

I h;ii\ righi — there are over slaty-five 
mil lion J -cycle and 4 -cycle small engines 
in service across the U.Ss.A. That's the 
official count from the Engin* Service 
Assn. , and new engine* urc being buitE at 
a rule of one-million pei month! With 
fully Bccrtdilcd and approved 
Fiitey- Bel saw training, you Can ndCrn 
have l he skill and knowledge to make top 
mone\ sen icing these engines. Home- 
own L i ml businessmen will seek you 
out and pay you well to service and re- 
pair l heir lawn mowers, Tillers, edgers. 
power rake*, garden ImiMCUi, chain 
sawn. mim-bfkev gd-caris, snowmo- 
biles. generators, snowblowers. paint 




No experience necessary, 

Vnu Lin n't fired lobe a 'bom mechanic' 
or hav-e pnor experience, if you can read, 
you cjin master ihiH profitable trade right 
Lit home, sn vourspireTime. wit haul rmsv 
Hlg a single paycheck. Lrhsont are fully 
illu strain!-*® clear you can't go wrong. 



You receive trade secrets 
and business plans. 

We guide you every *tep of the way, 
including I eh Led and proven insiruciiOtib 
on how to get business, what to charge, 
how to get free ltd vending, where in kc* 
iupplies wholesale.. . all (he "tricks of 
Ehc trade" , ull the insole foci* you need 
In a^Hurr huccehh right from the start. 



ItcreaSBd Income 

1 I'vr had tibvitt h 
i *nti i'jtp’t n't tier 
repairing xmal! rn- 
nines . b w-t r< ■ 
p n trs went on Jy 

mintit. . . unfit l 
xtartrri ft ir 

Btlsw twrsr: 4 Walter H Strict 

Campbell, Catirorma 




With our famous learn-by-dorng train- 
ing melhiuL you pul practical "hands-on' 
experience with specialized tool* utid 
equipment that you'll receive wiih your 
Lriiimug , plus a brand-new 4 H P engine - 
tifl yours ttt keep * 



SEND FOB FREE FACTS' 

You risk jfpfftjJijr ky atcepiinp this 
offer to find i\ruf hoK Foley- Bctux**' 
imirirtitf run jfii'i 1 you the skills you nerd 
tv increase your income in a hi xh- profile 
recession-proof business of your Uh«, 




You get alt this Professional equipment with your 
course, PLUS 4 H.P. Engine .... ALL YOURS TO 
KEEP. . . . All at NO EXTRA COST. 




Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! 



Telia ha* you qmefcl> 
trama bevihircwr bo-h 
m i p'r-iiij&e 5flirfiimj« 
or FuiiNmr bunniss ut 
yflijr awn PLUS HHTOkhr 
ilrljili- ill' 1 Our 3CE , 0?V 

NO RISK Trial 
Offer I 



r 

i 

l 



Just Fill in and rruil tuupliii bilnu inr 
iimct pimkardi Lit rccdvi full infnrmalkm 
nmfl rtilaib hi, relurn mult. TW IT TOP il l 




FOLEVBELSAW INSTITUTE 

Ci 3 Dl Enui^blp Fid., [lepl. 51390 
K Hi'lSiH Cily Mu E41^U 



Unto is NO OBLIGATION and 
NO SALESMAN Will Call— ever! 



FOLEY- BELS AW INSTITUTE 

ft It ll Eq-jilutlP nri Ucpr 51 3 W 

KAn»n CUv Wa Miao 

□ YES. please mimj me ine FREE tookiei mai 1 
grves lull devils iJhkjI sterling my Dvyn busings in 
Small Engine R-gp-au I under^igiid I'l-crt is rw ubhaal j'i 
and that nc salesman mil ull 



Kami 



t\\f 

$m* .Zip 





r 



Choose from 30 



Career Opportunities 



5*1 f(hr Spttiaiiztd iLtUtltib Degrtit iff Hutlilm nr 
utBwn t luSpan Tiiiw 



Twfcnfltojj wt^iriifjhi^loiMj 



Nnw without attending 
school or roJlepo, without 
any prtviout ex pen* nee, 
you can l ruin for a money- 
making careei', even K*l 
a [Wpix? or Career Diploma. 

Send for fre*» facta ah nui 
the exciting career pre- 
jfram that intereHEs vnu 
most. You will receive color 
brochure and information 
on employmenl export unities in ihr field you 
rhno.^f' M : b 1 1 coupon today and ,-fn j how easy 
It if. 1*1 rain si home for a isfe-uC nt- w carei'l- or 
advancement on vour present job. 

Send Knr FYee Farts! **t» 




mCi i»i 



IntemarliGnai ConespandencB Sehnnli 

DepL PB53B. Scranton. PA tB5“!5 



^i*aE* Esnd m "Ht: util :cbr bradiun ano M intDrmEi:r an 
tm I un -W r at lurra inr llx ciiev I ftaw etioser i in*ftfand 
i an uWn nu ob^iion and na ulrimir wii k's~ 

CHECK ONE BOX ONLY! 

MMCJffll IN tPGUUKZED UWHT? rq gPKIftUTEl] 

mmmmrntmmtm vs^mmaia fmmt 



□ Busnas UaragfeTWi 



r; Atoeuir.no 
□ Nik ncis Marucpn^j 
PfTh titHo *\ ih ftii fit* 
Muup™* 
rtmWHUlPfj 



■tthdfrtirt 



IHflUiWG 
Aula Mtchmii 



nCffH Frpjniffiftji Tnti 
L] Wkihan.’j! En^mecmg 
Tfchri*rflr 

H tKlNEJl Engin«fino 
TKfirctoyi 

□ Ewiraetf '%pwwm 

UHEEH mOHI PPOan^Hi - 

I JlrtadnHia 
nMi:i(iw^!r BqWi 



HP 

I nSui 4rhdAMipo.no I fr>:w.krr-:Tr- 

L ILHrtifl Girt 

□ An Cn>eiiio(i-LD * WPonjfionf ] Mwswsra fh^, 1 
I n WitH*'Ffn«n > VirsjBi .:■<*■ Cjttfmg CiBLrrrwl Cxik>nji 
I □ EtavaJ L«w Enkruminl GOTBMnt' Pnjflr*nwTu^q 

B f tnf 5 l ft Huliriiqn 
TV,«RHfi|ar 

R^ltk^atjnv 

JGurrolKTiitmrS Slnrji Wulr^ 



I Medina 

* Llttednnr 
I n&nalsBuv- 
I J^ntUpur 



1 
1 

Cirrtfirtr- 



-M-'- 




CLOCKMAKING 




Lowell Whole Mile Prices on: 

• Quarti & Mechanical Clock Movements 

• Dials • Hardware * Woodworking Tools 

* Kits * MubIc Movem^nta & Boxes 

* and Loadeof other Clockmaking, Craft 
and Finishing Supplies! 



CATALOG 



Yes. send my FREE KiocM Catalog 

Name 



Address 



City Stale Zip 




yp.o: Box 542, Lake Geneva, Wl 531*7 ^ 






What Is He Doing? 



H* b s mating a concrete i\amt 
pot 

Mjik* .jrxl 5*11 
onanieru' rancreie items 
Order vour Book &-P\ over 
A25 aluminum molds, prices 
and pr&Guch'SHi frede secrets 
tram wciiftt lajgest mold 
msniilKteier 



Only s 7 00 



CONCRETE MACHINERY CO M INC. 



PD PwAW Hfckgry. NC- 2B&03 




■» gr Exercise . . -w- 

More^Less 



■ MORE EFFECTIVE By dup- 
licating the morion o l cross country 
skiing, the world's best exercise 
NordicTrack provides the 
ideal aerobic workout. 

■MORE COMPLETE 

Unlike bikes and other 
sit down exercisers, 

NordicTrack exercises 
all l he body's major 
muscles for a total 
body workout. 

UMORE CALORIES 
BURNEDln tests at a 
major university, NordicTrack 
burned more calories than an. 
exercise bike and a rowing 
machine* 

■MORE CONVENIENT W i ih 

NordicTrack r you can exercise in 
comfort of your home. 

NordicTrack easily folds, requiring 
storage space of only 17 11 x 23 pJ . 

'SLi-enlihL leit rvhuEEi included in 
Nd hd icTr jck bicnch u j« . 

ftordicjrack 



LESS T7ME Because Nordic- 
Track is so efficient, you 
bum more calories and 
£et a better aerobic 
workout In less lime. 

MNO IMPACT Run- 
ning and so cne aerobic 
workouts can cause 
painful and poten- 
tially harmful jarring. 
NordicTrack workout 
is completely jarless. 
mi VO DIETING No 
other exercise machine 
burns more calories than 
NordicTrack . . so you can lose 
weight faster without dieting, 

MNO SKIING EXPERIENCE 
REQUIRED Even If you've never 
skied, in a few minutes you'll be 
"tracking” your way to a belter health. 

^raoaSEJWTO 

C-UToUfrwOfWrHe: 

1-800-328-5888 

In MmnewU 

En t \inji.Li 1BOCM3J MJ&2 

HI rnnniSwi h|vd- Morth r 
Ciwika, MN 55318 



Glare Cutter 

Reduce night-driving glare with 
Glare Cutter .;p^mi PcrKiu^i 

Glnrncuttifir c^n r«lLiCTi 
HxrdilrttffltjntTJtfiihq M r 
i~cjtJ-qhiL by up In KK:* 
when pmpmty powhoned or* 
ihe ^lgide oP your 
urtndihidld 

Gl3rp cutupr >5 fiQf pKh 
E>4! who Ofltf, dnv* at ivghl 
arxl uihw hne 

frDbtilelDCuaihg dlliir IbCKTig 
imobncbmng ur r, hn^c!:qhl? 

Tj Qider Glare Cufler. Mftd 31? 50 - 12.05 at¥p- 
L«r*£ |11 4.50 toUU i to Slcraki Plnslit* &op1 PM: 26^5 AJ- 
gcjnqv.nn Awe A&hiand. KX l|1 ai. T o &ider&¥ 
pi™»£Vd*“MCK™M606| 329- 1449 D«a^r Unq Uirw ^ 
wirt-ame SffiistedKin Guaraiilwd 




HLEPH0NI LISTENING DEVICE 




"im irmriwt [wuwm ii p# iHci m 
»et«b Un%Lh. >i Vm m-Tf l nM» ri Up 
fiw w irti 1 ur 

HllU'ywIMp^^Irt imn-f» lp.ijaj.pil 
■ dpi pi Ihffl artiA 

PHH ■ "**fl ip 



S19>05m CH 

$up*f Pnwr-rlipl 
FH TRANSMITTER 

Ur^ onn*n pm^i nr mtJ 
B-PUr -l iv » PM H Pp FU laU ZJHp H 
■H4n*w ii .[ n y. t wtrt ¥m *m I 
•a 1i|ri.man ^T|crpwp<^|4 

^p -P^iiil Nrr^. n4H U » m Uti C« 



H -S 
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Picture 

Hangers 

rSil 1-7/S"..._ *4:76/ 1» 



Mini Hanger 

ifXO/100 *«47S/»... 

Sew Toothy 
ic Hangers E 

1S49 T 1C *»m l-5/r. 

. 1-1 1 r J- 



#W 971 l 00 3 / 4 “ -M-M / 1 DO 

* W 0 t 7 100 ? /S' M. 79/100 

#wi99TW r .... H.oo/ioc 

#W' 21 t 99 1 - 1 / 4 -,. .M.w/’QC 

#W1M194 M/^..*! 1.99/100 
#W1751» l-3/r..fliJM.-IOO 

jfWaoonwr . 

#W32529 3-1/4“..... .(?.»■» 

JWZ 542 Q 3 - 1 /ST. 44.19 f 2 G 

#W 2/520 P 3 / 4 " |lQ. 2 fl ?0 



.*a-»/i« 



Grocery 

Ust 

Project/^?! 



#SiOak i i/er. 

jr'sibik' 1-1/a". 



14.1 7/100 

14.14,' VXf 

Hanger* 

kr?/iw 



#319 2 - 3 / 4 " .. 

#* 9 fl Fa?leni 



122 09 ■-■- 



Birch Screw 
Hole Buttons 

#1412 3/F ..... 

iii« l'/sr!,' 



Prong 

Hanger I 

#7244 ...... 

Solid Brass 
Cup Hooks 

#412 

#454 5/fi T 

#l» 3 /* + 

6 ri Brass & 
Porcelain 
Hooks t 

#4417 a Prong . 
44414 2 prong . 

Black Hammer 
Hinge w/Screws 

#1739 11.43/2 



Axle — _ _ ^ ~ 

Pegs £*“ ^ 

#AP1 Fitx 1 "-2^. $4.19/ 1 00 

*AP4 Fit* 2-1/4' ■ 2-3/4'.... 



.1174 100 
$7-59. S*K 
11.14/ 100 
U.U 500 



I1J*9,?0 



Vw t#A m»t* 

1h«M ■:.■■■■:!: 

GioceryLiit j, ■« 

Pnzp&l trim £ f Eljn 

standaitf a/4' 'w-aypirtii^ 

thifik lumber 

Wt xuppty She Full Size bl.jrpnnl 
togElhcr Wi'ih enough Gi^-e^y Lrala jsQO 

and fraaiFialtd Bo*1 S-tfi |io 
Sflf*| Ip mRfet 10 pfp^fflpl*. {jtoC*ry Lifrl* 
arc 11:“ Inrg And ate pnnl«d on pritch 
Mlwed paper wilH a i*ch brown ink. 
)rT 4 S 7 CwJiV 1 ry Grocery Lsfl Package 
.f14.H/E$ 



Oak Screw Hole 
Buttons 

#1453 3/0' 



.45.55 1 100 
14-3*/ 1 00 
47 .«^lW 



.14.79/ 100 



41 fi. 00 500 



*W220 Plans 
for S Door Harps 



Bi-reh 

Candle 

Cups 

#?iw r.... 



#795934 r ic.nl . . . .44.30 K 

#7059100 . . .425.50 M00 

iQrdtr #AF 4 P*g \qm xbovn-i 
#70513* Dual Rear .11 0 .5* ?0 

#7051100 1*2.90 'QG 

#AP 5 Am Pa§* tor Dual Rem 

Whwl 11.41-20 

.44.04/ ' QC 



. .42.00,' I O' 
*15.90/ 100 
* 3 - 40/ 10 
414.09/ 100 



Brass 

Plated E; 
Htnges t*_ 

#fi 9 r 

#iii M/r 

S-irawi lor flhnvi 

#F124 



Doll Stroller 

V- * V. Build lhi* DcJl 

l\\ Htollfcr Faii-n 

. 3/*' pme and 

Vi; - .: ‘.‘i- 1/4' plywood 

i^ '■■ ' 1 ^ ■' Erflrenttly eaiy 

■ V < 1 c- bu 4 d from 

-■■ •• aur Huge PUm 

'■'^ ,| 5 **- PHI 15 ' 

W- 1 : ■>.-= : ■' # Wl 34 Dali 

fc/r . -"' S»roll*r Plan 

Tay luo/E* 

Hardware Kfct 

Spec.mil Id includes. s-Oollt' 

snl^i. jpindlEa. scre«. 

wocxJ 3 ugn and tibwtei <*d. ^afi a^d 
olha- ^ood parts needed are nd 
included w:h fcrt. 

#1 514 Dull ElroJEw Hardware Kil 

tua/E* 



Birch 
Shaker 
Pegs ( 



#474 . .. ‘ 

Quartz 

Clock 

Movemanl 

W/Hands 

#042 1 -4.. ._..._. 

5 9 

1 0 3 # 

35 + 



41 - 41/10 

12 .lt/ 1 C 



Door Harp 
Starter 
Package Kit 

Juxl trough ilufl Id 
get jpSli smarted / 
gilding yaup lirxl / 
dPPi harp, vey L- 
get 0 tuning pins. ) 



115.99 lOJ 
....t 1.90/10 
miQ/lOC 

.47.40 MOC 



43 . 49/100 

Production „ l 

Sctows ^tess^ ‘ 

J<* 17 J M/ 4 *h I 100 
#*17H-5f6'« t6H.»;iOO 

#4279 Z~ N l& ttJ 9/100 

# 42 tZ ThIS . $ 4 . 75/100 

36" Birch 
Dowel 

47119 l/e‘. $. 79/5 

!..._..._ ..12J9/25, 

# 71*1 3 / 15 ' 1 . 49/5 



#132? 1-3/4'.. 

Dak 
Shaker 
Pegs O 

*SKP 3 S-l/^ 



Tiuxic wire-, and 4 r 473 ? 

slapper bans plus \//,,- wJr 
pin. - -! foi c-ur C-ol f f " 1 ^ t, >’ ■ 
OpprHa/p. VdU — -r / 

supply Ihe remaining 
wood. 

#7292 Door rtfljp Paris and Plan 



Push-Thru - 
Lamp Socket 'J 

#940 ..! 

Lazy 

Susan SSt: 
Be Brings 



1775 / in 
121.00 /10C 
..... 13 . 99/10 
flfi.Wl/IOC 



4JJW/EA 



41 . 24/5 
■ $1-99/35 
.... 41 . 59,-5 
$B. 19/25 
.. .$ 1 . 75/5 
17 . 59/25 
.. lZ-la/5 
.$ 11 . 25/25 



13.79/10 



Door Harp 

Music Wire /_ 

EKh tiong ^ /? 

apfwo.iim*lflly 3*5' \V 

lw»g. Oder al *V Jr J 
leasl dne struyp 
Pcir Srnr fierp ' ' ^ 

you hvanl Id build 

#rj« &Kbt Haro M^*jc Wire... 5.J5/EA 

- 13.99/ Id 

- .135.99/ 100 

Door Harp Tuning Pi ns 

5®^ J ® 

Nchtl plaled 4pp>Lv< -rialely 1-3/4' 
to^g. Tivieaded end can be r^iFied Into 
3/ IB" hoi* 

#7341 Doer Harp Tuning ftm...*ja/EA 

.$Ufl ; 10 

. 135.99/ ldd 



Best Toy Truck Plans 



$1,25/44 
12.2b en 

15 91 



Birch 

Country.. 

P^SS 

it 1779 3-1/2T. 



Clipboard jJfr 
Clips 

*i3 y. 

S' 

Magnellc Strip 



. ...11 .40/ ic 
$ 13 . 90/ 190 



Birch Spindles 



Ceramic Knobi 
w/Black ScitJ 

#1141 3 / 4 ' 



# 129 *. 120 “b l /Z’....Hr«/toii 

Paper Towel Roller 

lo*d*d^#733-l *t.14/ea 

Toy Treln Plans 



$.«■/£* 



15.57/10 
. $.rt FA 
$5.59 ID 
¥.1* FA 
17.17/10 



# 1 ««J M/ 4 1 



Truck Hardware Kit 



.. 4 I. 9 D/I 0 C 

$ 1.90 500 

. 12 . 09/190 



Sanding Belt 

Cleaner 6 * i 

#1719,.......,..,., 



ORDER TOLL FREE 1 800-44 1 9870 im-lwctMM 

Send S1.IX5 fur Catalog or S5.Q0 tor Catalog plus Best Selling plan; 
package (Si 0.00 value) of order directly Irom l his ad by phone or mail. 

HOW to ORDFR Sill* quantity, pari mimbir, i t*m prlco, ihd 1 &Ut bf «J*f. 

sand bh«$. Drdar. or Vlll -or M C. number md E*p. dnti. Shlpplrtg: 

135 m tn 149 M Jdd 13 . 50 , $50 00 Lb V 99.99 *dd $4 50 . Otftr % 100.00 add 45 DC 
Mh ^*1 add 4% in Minimum <M--dar |2t.OO. 

Plfelia i*nd m ■: □ Cal xlofl 11 DC □ CilalO* ind PI I n PicNlD* ^ W 

Frin! N#mf 



# 1313 - 3 / 4 ' Dm Wood R*ll 1 1 . 10 MO 

tt.tfl/100 



Door Karp Plywood 



1/ft“x 12" x IS" plywod, UM fen Front 
«s^ Door H*rp 

#7144 PlywMd. U.M/Shfl*l 

^.SSh*rtx.. 13 . 49 /Sftfrit 

TQ- 3 ^ 57 i**l* ^.^^S-S.OO/gJwfit 

Tuning 

Pin 

Wrench / T~^<y 

#7445 Tuning Wf*nch / / 

$t.ta/£A (J 



45 p#ce m include* 2' wood 
4 mIe p*gx, fciin.Jcw s*caJ xeI, and ** 1 l 9 b. 
*OPd lurnlna* tor hand bghli., ^mrar^e 
lighb radial^ iap, g*± I *nk*, arid 
diflerarlial cower. Enough hardw&e 
pw&tf to buiM on* tiuch ho#n p**n 
abow. Pl-an ibOd iAhUt mw d paila 
n**d*d m* iwl incfud»d ^ith U. 

#1954 T-U«h Hwdvrtf* H01 .. . ,*7$0/EA 



WOODWORKERS HARDWARE 

WHOLESALE ORDER FORM 



l MEISEL HARDWARE SPECIALTIES P.0- BOX 70 P 3 MOUND, MM 55364, 





r. 



WITH THE NEW 



T-50XP 

Staple Gun Attachment 
And festering System 



YOUR CARS ^ ACCESSORIES WILL 
BE AS ATTACHED TO YOUR 
CAR AS YOU ARE! 



With one squeeze 
of the Staple Gun 
you can fasten 
almost anything 
- from alarm 
systems to zinc 
body panels. 

It s the ideal fastening 
lool lor attaching all 
types ol auto 

accessories 



Hp more ItglHining 
null and EmNa In 
tmd to much «« 
Ho mocp 
dcubla gripping 
a nvet gun. 





Kpwdo F-aatenera 
XPI -1 KPi 4 

IFM* 



Xp«Hhh FulcnuTi ttfeclirtiy rtjiaic* nwEi. ia«wa, 
nuh and twlti to Inurre king Lining. 

. nn i i up 1 vi r i nj ri ui ■ | au nniiuvn 'Qbili hi — 

Svnpdy drift pUgF -h$ 4 fi. iwmnpi 

pOulikm XpantiO BltMCtwflmnt met 
Fu Hsw rod uprecia ■*» pmlD 

Hi In and lewriy raalan#d 



tl>H *F 14 H 0 



Discover the xpaodo-bitrty and ease ot adding accessorws to your car with the 
New Arrow Xpmrh Fastening System! 

Send today tor HHpMi Marmitw m (he XPtNOQ and attar Arrow Fastenins Tanh. 

Arrow Fastener Company Inc. 27 1 Mayhm street saddle nook, n j 07662 



TrwiUvd tfllti Gatling 
Up Mights ■ Paint In 
lack. Lags, 
Narvokitnau, Tlradnan 

If Ytm arc df^iirbsl by Ihsse symplGnii, your trcirtJK may 
m l^usm try c^rdjbr rAanraton d your pesule. Mrcutfi 
many [»o{i*e miH®nly itwrt lurasty n Jw cnk answ for 
Wfi prtfjfcm. ttteit is i JHftff-feivtetf fana-tei«j InalmEnj 

Tito E ccsskh n^Jtute CWe, ttvttsd to im* Mtf-ta/yfctf 
'T^ftiods qrf mdiw t for (fcaaSeS penult Id flbw fWd tlK 
jneirRWF Jflflrtfial lefls tew tFHHB ftuMi m*y be cpr 
'ficsml Tte ttp^AupM UMTiwitS described m boO* 
murt no sugdy. di ling pftittte of CM 

vaescencn i ^jfnenls lakn bul a shed hrne and lt¥ cot! 

m&Wb 

Wrtfl today This bot* mjy pms d utmoU impcHlince !o 
you Wo wdqabGfi 

Excatalor Inrtktutfl Clink 

I'D E Ul^JdAdV Dftpl 12S£ 

LxtetSior Me- 6402* 




CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



Alt Jeodd, Oak, Hamlin, Zenftli r Sfiienlific 
Atlanta. Magnav&x and all specialized ca- 
We ecjutprrieiM: ava^afcle for shipment withm 
£■4 bool's, Fof test service MCViSA or 
C.OO. telephone accepted (312} 

638’ 5320 60 Day Wartanty {Quanlily Dis- 
counts \ 8 A.M to5 P^. Monday through 
Fnday Central Time Sell Addressed 
Stamped Envelope (60s postage tor FREE 
Catalog]. 

Midwest Elec ironies Inc. 

Si 43 W. Diversey * Chicago, IL 60639 
No Illinois Orders Accepted 



REEL VALUE 

tr^jjf/pmrrf fnrttt Mt}) 

hand, They Ye realty worth Sinn or 
mure, but bargains in the $4U range 
turn ui> frequently. 

For fishermen who are ny.-Malgic pa- 
triots, the collecting of reels is especial- 
ly gmlifying. While EtV tnie that the 
British »mi making fly reels before we 
wore, i he? development of guar-driven^ 
phtg^astmg reels was largely an Amer- 
ican enterprise. Thoiamsi hold.-: true for 
ciffshore reels. Toclay, the qtialUy reels 
uf Penn am] Fin-Mdr ^tonil at the fore- 
fnnU of the industry, .nisi as ii^ tiays 
gone by, no one iruitle them better than 
J-A- Cow or Vein flnle. 

In the fly-fishing arena, the old 
Pflueger Merlalist, which i.s ndw mmle 
sel the standard nF i [iiiility as 
a fair price. It i,< surely destinm) to 
grow in colb-clor Value. Bo^la rrntrle 
tfwlay by Stanley Bogdan + of Nashua 
New' Hampshire,, autmianil the hanrl- 
some retai 1 1 iriee < Sol h i |t[ igi Inn s 
(■an frtch nearly ess much. Ditto tor TCuss 
Reels und the nnw discrmlimied Walk- 
ers. All of the&e will soon become im- 
pnrtnnt ini lect or kerns. 

The pursuit of Iztrge saltwater fish 
with fly tackle is another area where 
American technology led the way. Cob 
lectihle reels, both nlr] ami new, are 
marie bv Fin-Noi\ S4 j anuister, Emorv, 
Billy Pain, Fenw ick Wurhl rlass. Tan 
vm. Catmu and u number of specialty 
companies. Buying one of these reeds 
ti n lay at retail prices is a vvcirth while 
investment lu consider. 

Time tit go nut on a limb. Remember 
those Hie^ pensive rtN?ls made in ihe 
U*S. nut of hmxl rubber and a material 
called Rakclite? lieels oft his l.vfie go all 
the way back to the h 40* ,m\ can still b g< 
picked up for $5 or less. My guess is 
that these uiice-b&rgain reels sire mcjre 
scEirce than most collecturs think. 

The Weber Co., of Stevens Point, 
Wisconsin, made several hard -rubber 
models, inducting the Weberknift and 
the 1 Futurist, The defunct company 
Hemkeks-Ibhotson. of Utica, New 
York, made a series of Bake I it e reefs, 
including a model esdled the Vein ley. 

These reels were light, worked well 
didn't rust and sold for low price#. The 
prahlem w^s they cmcked ii dmppedim 
a concrete floor. Because ufthis, fewer 
survive today than collectors believe, 
and their value m destined In catapult. 

By the way, if ynu happen to come 
acrTiRs a Weber Futurist with this writ- 
■ j rV initials cut into the s|>oul siitr. 
please get in touch. It fell uff u car roof 
somewhere between Itoscoe . New 
Ynrk, iiiul Scranlnn, FemisylvsinaB. 
r fhal particular rerl will fetch at 
least fitkm this writer. But nu fakes 
I 'lease, memories of that reel are a# 
clear today as they were in UUN r IN 
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Plenty of water, 
no water bills. 

Drink. Bathe. Splash. Water the garden. Wash the 
car. Do the laundry. Scrub the dog. Give the lawn a 
drink. Fill the pool. There's no limit to the wonderful 
things you can do when you have your own private 
water system and no water bills. 

Join the thousands of homeowners who have drilled their 
own water well to supplement their expensive city water. 

With a Hydra-Drill, you can drill your own water well 50- 
100-200 feet deep. It's as simple to operate as a power lawn 
mower. Don't wail for the next drought or big increase in your 
water bills. 

Gel the facts. You owe it to yourself to 
find out about this practical, economical 
way to provide good, year 'round water 
for your home and garden. 




For a FREE BROCHURE* call today 
TOLL-FREE 1- 800-DEEP ROCK (Ext. 
7029) or mail coupon below. Learn how 
over 100,000 home water wells have been 
drilled this easy, low-cost way since 1962. 



"What a thrill to strike pure water at just 59 feet. 
Just think- -that sparkling water has been so 
close a/f these years. A tow / can make good use 
o f itr 

- P,H. f Minnesota 

* r My taw n and garden benefit greatly from my 
7S0 gatfon per hour we// / drifted - " 

- G.W.F., New Jersey 



Everything you need to know to get the water 
you want, when you want it, and no water bills! 



FREE! 




How to Drill Your Own 
Water Well is a fully-illus- 
trated guide that shows 
you how it? attain 
water independence and 
get all the pure, fresh, 
chemical-free water 
you'll ever need 



Call Toll-Free 
1 -800-DEEPR0CK 

(Ash for Operator 7029} 

Outside US-; Call 1-205-749-3377 

Of l Lip CLiupon und Mail IOIUV! 



I HeepRn 



VIDEOTAPES 
AVAILABLE 
Cat for Information 



C- I 986 Daepfioch 



ck 



7023 Aocterson Road 

Opelika Alabama. 36®02 



n YES f Send the FREE INFORMATION 
PACKAGE by Firsl Class Mail, 

□ FREE/ Mail to me the illustrated guide 
How to Dri/i Your Own Water Wefl. 

PrioT Nam# ' 

Address 
City. 5ia*e/Zip 



Phone 




rBe Your Own Boss and Make 
$18.00 to $30.00 AN HOUR! 



Find out 
how by... 

. . . sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 




'tour FRIT Lifetime Security 
Fact Kii tdls you I n t<i make 
SlH.Oll to un hour iti your 

i mn h >ky- Bt*lsaw I n I ! -Service* Stive 
jiihI Tool sharpening Business 
Your FREE Fact Kit explains how 
you can: 

- — be your own BOSS! 

— work full time or part time, 
right at home. 

— -do work you enjoy and take 
pride in. 

— operate a CASH business 
where We of every dollar you 
take in is clear cash profit. 

And il is xu eitsy It) leant Fnky- 
Ek'Lstiw gives you nil ihc facts and in- 
siruLitons. No previous experience 
or s|H.'Ci>ii i raining necessary. All you 
need is the desire and ambition to 
he your own boss.. Foley-Hdsaw tells 
you everything you need to know to 
Ih‘ successful 

There's plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Leant 
You'll quickly be able to develop 
the skills necessary lo cam a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop toots 
for home, farm and industry 

Profits from your Foley -Hclsaw 
Full- Service Sharpening Business can 
provide. . 

. . , CASH for future security 
or supplemental income 
„ . , CASH for travel, vaca- 

F.& 



tions, Fishing trips 
. . . CASH for the things you've 
always wanted? 

And you 'll be able to set your own 
hours and not have to worry about 
layoffs and strikes There are no fran- 
chise fees. Best of all — age or phys- 
ical condition is no barrier — any age 
person can succeed 

You can be like Steve Taylor of 
Brook vilEc, Ohio, who told us; 

,l ... the first vear I grossed 

$ 21 , 000 . 00 ." 

Or James B. Jones, of Albuquer- 
que. NM who reported; 

"This past summer my sates and 
service amounted to almost 
$6,000.00 a month." 

But you've got to gel I he FAC1TS 
before vmi can gel started So 
Vi KITH Nt >\V lor your FREE lifetime 
Security Fact Kit. IPs yours lo keep 
with NO Uhl ItiAl tON 





Clean-Air Fan 




Floor Ian* are great for circu Eating 
the air. They do, however, pick up 
and circulate dual hs well. A simple 
solution to this problem is tu mount a 
filter of the kind used in forced-air fur- 
naces on the back of the fan. A 2U < 
2fFin, filter fit perfectly on nur fan. I 
blocked up the unit and added a lodge 
tu hold the filter bottom as shown in 
the drawing;. Then 1 bent two pieces 
of 1 -in. -wide sheet metal lo serve as 
damps for the filter top, 

— Marion S. Roberts 

Holddown Clamp 

These days, most do-it-yourselferfi 
ust a portable Workmate tu serve as 
everything from saw horse to clamp 
i ny; ji^r- J fliHCovered ii way tn increase 
its use ruined with a couple length.-; of 
light chain and Uvu steel vmls r If you 
need to hold some irregularly shaped 
object to the Workmate surface, sim- 
1 1 ly pass the chains through the table- 
top holes uti either side and over your 
work. Then* slip the rods through the 
chain links under the table. When you 
i ipen t h e j n we , t he chains ft r-m ly clam p 
your object to the top, 

—b\L, Sealer 

Wheelchair Handles 

Pushing my friend in her wheelchair 
tu go shopping gave me a backache 
because me handles were so low, I 
solved the problem by extending the 
heighi of the handles with pieces of 
PVC pipe. To give my invention a fin- 
ished look and match the rest of the 
chair P I wntp|jed the pipe with silver- 
coioretl duct tape- 

-Edna G. Kunze 
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CIE MAKES THE WORLD 
OF ELECTRONICS YOURS. 



1 

can even earn your Associate in 
Applied Science Degree in Flee- 
iconics Engineering Tkhnologv. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 
a roll -free phone call away. 




e first step 
yours. 



"Id find out more, mail in the 
coupon below. Or, if vou prefer, 
call toll-free l'SOO-12 1*21 55 
(In Ohio, 1-800-523-9109), 
Vttrll send you a copy of CIEV 
school catalog and a complete 
package of enrollment information 
For your convenience, well try to 
have a representative contact you 
to answer your questions, 



Todays world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 
kind you get from CIE, the kind that 
can take you to a fast grow ing career 
in business, medicine, science, 
government, aerospace, 
communications, and more. 



S pecialized 
training. 

You learn best from a specialist, 
and that's CIE. \Vere the leader 
in teaching electronics through 
independent study, we reach only 
electronics and we've been doing 
It for over 50 years, Tbu can put 
that experience to work for you 

jusr like more than 25,000 CIE 
smdents ate currently doing 
all around the world. 



P r 

« 



actieal 

training. 



You learn best with practical training, 
so CIE’s Auto-Programmed'’® lessons 
are designed to take you step-by-step, 
pri nciple- by-principle. You also get 
valuable hands-on experience at every 
stage with sophisticated electronics 
tools CIE-designed for teaching. Our 



4K RAM Microprocessor Tmining 
Laboratory, for sample, trains you fo 
work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply can't. 



P r 

& 



rsonalized 

training. 



Thu team best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot. and you go wherever you want, 
as far as you want. With CIE, you 





^ I C Cleveland Institute of Electronics 

I Em 1776 Masl I7lh Si. . Ctuveland. Ohio 44 H 4 

YES ! t want in pL 1 ! Mark'd Sc nd me niy Cl K ealalog i nr I lulmg dttjul ^ about 

t ho A^iciale Define tYngmm, t am mast i men? Med in. 

C ] computer tcpai r □ lelev LM-un/h tph fide! ity service 

□ lefcocnmmij meal ions □ med icat eleclmn ics 

D rahnt kfc/auCnmat inn □ broaden*! eng Lnceri ng 

C J othcr__ 



huitNHW 

Apt __ 

Citv _ SriHL Zip. 



Ajfcr ArcaCithld'I^Ttir 

Clwck bus f(ir G I. Bulletin cm Educiaiirmiil Eta mill* 

□ VctLTjn □ Ace i ve Dili v 

OR CALI TOLL FREE 1-800*321*2155 (tnQhio, I +800-5*23-9109} 



MAII. TODAY! 







^TECHNICAL 

BOOKS 



TESL4 COILS 

I Pag* thr^gh fhe pf’ - notebooks u\ n rii.iih^r q\ 

| fcgh!*inj tOM grnnr n i— .: IncrrUSlt diagrams and j 

I IKf^i' Ha ft ir^c- 1 ?-k 

lOfifliKM* 4317 46.95 

\ Mfifly atft+r fdbfci Ad TeiT*. 

LniaJmrt, trua * nergy t*Ctr¥tf S, & fflff rtf,' 



mEOMMGIL 

mouEmEms 

Oyer I DM diPa^rv! - J5£iriar.ng 
mechark*Jns in 5M ■nt r ed4jJe 
lB?7 pid-j^fr b:ok' EngifUS per- 
petual molian, iocamori>a&. 
much mare 1 Ern e ten! 112 pKje 
paperback an^ Slj 95 



MFU HfTAlT 

tfim hgwywi can lym pi did pr» I int-n- ^ powerful 
lumac*. and men moE^^iih Qr-KM^ slcn* ctianpMi' Casl 
Wd4-s dI ad machirfl p^rH, incuts PC " paperMCk S6 95 
, ether an irening & casing hielala 



U.r.li o/rtef book* I 

an flteJpr r^iWndrif. [ 

ir*jfn gji 

■?ngm#i cenffras- I 

pjrrf figfh mnjp 1 



CI4I1T C4T6LOG 

EJiSMvtn' hind'rfi t! la-e hap qi^aHty papa mach-s . 

and inAnpial ^terences on unusual ho# 
re magma's' mach^i? Edop. ervnm* repair, shod- I 
W?™ fade. Tiib. hsm&s!^:KSng. survival and much 
mow. SpndJI DD 133 DO p £'eign airmail faryc-yr copy 
erthugianl esratag Sod r^e ^.ih anjgr Imm, lk? kj 

HOLU TO ORDER 

SnndycFjf flfint* flddreil. a '-SiabMAiyftf WlrtUhB I 
io^al c-i^i pf c^-d b*p>,i piji 75e Tor the ^ tXKJ^a^d | 
25c lor each addbenil beck far lapping and iundRng 
5a-rid Chech mc-ney order V>sa O'- MastwiEird nym 
b«r* a =.qnnuT il modems add £ va% safes ta« 
Money hack guaranies on an bocks' -Odar lodnyi 



flLTERfWTOR SECRETSI 

Gei ihauMryre or wans, iron a eomircn auio jfiernu&i 1 Hyn 
[cals Ipghii, fii£-DC appajpicei -ha^gi* barsopci. arc w-uld 
and more 1 Gei 60 cycle *.C Frprneomnpn npipr Mp rewind- 
mg' JaojpacKed baghlal 

dnSerwa. ra- S 3 DO I 

HUH THHEE PHASE MOTORS on iifigle phi** I 
power, r h>ea proven rnalhgdi NarG^iraing Jam p.^ksid | 
MM 

Order- no a i 13 Mj 



■ unasay PuDiications 

■ PO Box 12-DN. Bradley il 60915 0012 

| [““I Send a catalog 1 l p ve enclosed $ 1 .00 ($ 3.00 foreign 

| j — | Send the books I've listed and a Iree catalog. I've enclosed 

I 

j Name 



! lhe cost of ihe books plus shipping and handling 



Address 

City 



Stale 




EXAMPLES 

1 FliLB 
_ GL APSE-S 

F * 3,55 



Shales hew !o make 
h 1 . MFuiMiiBiG MIMT jn AW 

■T^:r ' MAIL ORDER 
HOME IMPORT BUSINESS 

M£H-WUMENI Ope-Jie PilT |imt 

Eig m«>rrin Tpir^gl $«p-by- 

kpp guidance i irjivttl m* #tvg 
dtaCuvnr-ng IhnuiondJ* #i;i|ing 
pc^Miluefl yju turn min caabT 

A #plUPi *h-Jl' 



ELECTRIC 



RAZBH 



CHA^O 



□AD 



CLOW 









ii^MeAQS | 
l mlMpifH I5flQ 



5237 



HlikCDATl _ __ 

BuyBiiBwWhQtesal* C ‘^ L, " TESS » 

EF K r Vbu tuy direclftb rnddlernjn Ssnd Kt k? got Inm i^m- 
FUki pia iniiipfifl MELLINQEfl Side ^ri*l. -&SCH A42S53 

WlIH IMUdlin* Nlilln CA 1135^377^ 





SATELLITE i 

CABLE T V. -A— 

iSBeRABflaE.ii^a 






FOR CATALOG SEND $2 TO; 

DISTRIBUTORS 
507 B SO. 106 lh 
SUITE #333 DEPT. PM 
OMAHA, NE 68137 




TO ORDER CALL: 

1 ~ # 00 - 435-7057 
1 - 402 - 330-7673 











MEN'S WIPE SHOES 

EE-EEEEEE, sots s 13 



Erin m flin il - Tib-- m 1 . 1 .^a ' j !-■.■ e'lr 
nr^ii'ig j-i: iii.j'n^ flii'-iny 
.h'p IP'iipqh mil i-RFE CA r AlM 
kend iu> I 1 



Tttf P1DCP 
Si Li CT IflB Of THE 
WIDEST SHOES- 
£ITWhER|! 




HITCHCOCK SHOES, INC. 
THpk, m% H.n K hum. M A 02*43 



J 



200 FULL-SIZE 
PROFESSIONAL PLANS 



L 



CA1AL00 - S2.0O * SEND TODAY 

IIlic chyri laTUn iSrtltv, iJhmtlE cr3d*c r a . tjutii art 

-nmc WkKi yvs ^prndnrtinn$ n! f Kl|f ^mcrc^h Cnqi'J- 
£Pd r - jM i'IMS MndE Mr ' 'III r.l-^F Udl'D 1u? WJIt Irt foytoif piars 

FURNITURE DESIGNS. INC DEPT Pf-: 

HIT Elmtflf Ml . Elpnutxi IL (4D!S 
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AMAZING 

SCIENTIFIC AMI KT.FCTRONH 
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LEARN CLOCK REPAIR 






'NATIONAL 

CLOCK MAKE H5 
INSTITUTE 



*v' % 

t. * pT 

*.Ak 



^ U All - Li in-iHtDuijiN m» ■ .cin^ 



APPLIANCES 



HERNIA 

FOR comfort; 

Ym .1 ran rnpiy h.i v ,TH pnlj 
rrimf-nit nijihl ami dc\\ M 
work or ar filftyi Sn-ftil for 
>1^ EG i Hum rfli pH Isi-rfjk lid 

BROOK I APPLIANCE COMPANY 
3IU f All Stffl* 91.. HAFalUM, Mich. 49KB 





Portable Steam Cleaner 

Steam in £D t^condi 

CLEJUVl 

LnginpB Air FIN*r*. LPm MOMM 
3-yr. guaraniM on i>re bot, cons. Usaa ut 
uid soap, prcpnrHj trad Ufl I JQ b Aui< 
pump retjuirart pn ma1»i pru^ajifi 

wedCo mfo, ihc. r Oept. W-1S 
P.-D. Bur 0, 440 W*H Bra^hvay. 
JBCkson. Wyoming B30D1 



I 4 fi 
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S LENSES THAT 
BLOCK BLUE LIGHT 



FOR INCREASED CONTRAST AND DEFINITION 



m 

Classic avialor 
wilh fclack 

lifi^h frame Bocc«ly 
Ctirh gray UY &lDLker ,,p 
kriies. SI 3-95 or UV 
Plus™ 519.95 




im 

Abater lie?.: fin jLu 
mm um Iimsfr 

Ira me Specilv UV 
Blocfcer'* lenses 
517.95 or JJV Pin*" 
leflses 123 95 




300 

The Olympic shoaling, 
glass OpLic^t quality 
frame w/rubbei covered 
cable iempie5ind vi ri ii al- 
ly mdestruclablc polycir 
b&n&te lenses, Spe-nly gold 
frame *illi gr-ay or yellpwr UV 
Blocker™ tenses SI 9 95 or Wjck 
frame with UV Pius™ lenses 129 95 




2020 

Ipp of the line tortoise 
Itmsh iMluri made 
frame with tendon »d- 
lustsWe llmt wire tem- 
ples and brown gradi 
ent Imted UV BlwNer r “ 
lenses at S23.9Sor mih 
UV Mu s'* lenses at 
553. 95. True optical csuHiny 1 



2120 

Black liDBiH 

plastic frame wirhlefl- 

sion adjustable Ihm 

*ne tempos and UV 

FluV* lenses at 

125-95. Also avajlab’e nM!i 

P&lai Hfae C Ff 33 Polarneij 

UV Hui hB lenses m a mat gray 

lifi-.sh Halim made frame 569.55. 

Thtf uttimate sunglass 1 




100% ULTRAVIOLET PROTECTION 

The oew UV PI U5 T “ tens by Olympic Optical $b$or ts lOtft of the sun's 
harmful ultraviolet rays as well as offering (he advantages at a blue tight 
filter. Blue light is not easily locused by the human eye because of its 
position at the vary end ol the visible light spectrum Blue light is also 
easily scattered by dusi fog and haze By titering Hue light the 
remarkable new UV Plus' - lens greatly increases contrast and definition 
Through them you'll see razor sharp detail and your eyes will experience 
a new testing of refaction. Pilots, race car drivers, shwlers.and golfers 
are only a few of the outdoor enthusiasts who report increased visual 
acudy with UV Plus'" lenses 

Theamber/orange UV Plus™ Jens is offered in a variety of Quality frames 
at surprisingly affordable prices. Most frames are available with UV 
Stocker lenses for ultraviolet protection in pay or brown tinls. Flip-up 
dip'ons are available with either regular UV Blocker 1 * polycarbonate 
tenses nr optical quality CR-39 UV Plus™ lenses 
II you want the ultimate sunglass you need Olympic's new Polar Blue'" 
sunglass which offers aft the benefits ol the UV Plus™ tons with the 
added benefit of a polarizing fitter lor protection against reflected glare 
Polar-Blue™ lenses are made of optical quality CR 39 and ate Idled in a 
mat gray finish Italian made frame. Absolutely the ultimate driving and 
fishing glass 

Olympic Optical has been supplying the optical needs of police and 
sportsmen since 1976 and Its products are sold In 50 States. You can 
order with confidence — if not completely satisfied, you may return 
your purchase wiitim JO days lor a toll refund. 

D£LUX£ CARRYING CASE AND BEFOGGING CLEANING CLOTH 
INCLUDED WITH EACH PAIR 



Olympic Optical FO. Baa 161232. Memphis. TN 381 81 
Please speedy quantity ol each TOTAL 





278 UV @ 613.95 






278 UV Plus @ 61995 






1616 UV @ 617.95 






1616 UV Plus @623 95 






300 UV Yellow @ 819 -95 






300 UV Gray @ 61 9 95 






300 UV Plus @ 82995 






2020 UV @ 62395 






2020 UV Plus @ 53395 






2120 UV Plus @ 62595 






2120 Polar Blue @ 669 95 






21 UV flip-up Clip-on @ 815.55 






. 22 UV Plus Flip-up Clip-on @ 629 95 






Postage & Handling 


62.00 




{For Delivery Outside The U S Add 66.001 






TOTAL COST 





II mi nf fee fl&i-Tfli; DD|Li jPi SPRlTP Ha C p D rrmiifetSM 

HBfUiui lib 5 fc . iv In Ln 



□ MiElfTCitnJ □ W« O CAfcn andoud O Menev Older 

D.dil Ci,d . I I I 1 I I I I 1 I 

Espinfrfln ttetF 

Afcjteurii&d SifinituE«. 



Nam* . 

Fhwu: 

Address 



TOLL FREE 1-800-992-1255 



&tj_ Site 





Vh 



ii i r 

% 




A PROFESSIONAL 

LOCKSMITH 

Earn money In yourj 
spare time or evert 
run your own 
locksmith shop! 

Triin H home w-iih Ihe ori|(i- 
m\ Lucksmilhlnfi inrlitule li» 
a* KiM lift a* fi monim' you cm 
lak# fir# n\ rhf demand in 
yciur fnmmunity Tap picvtei- 
stonal locksmilhs. 
t-mm wfeik kinilng. too! 

In a Irw wfr'hj. yooil ha*r 
Uif knrPw-Tifita in make truin' 
ey changing locks, rntfelogtayLUmpIt tnalaSlationi. 
I.#arn by dodsifl 

Lcrcfcsmsthing Instituted leslcd and proven methud 
makes il easy For you to team. Eac h leunn is fully 
illustrated and you work wilh proiessjcmaJ tooliand 
malcrials sent Id ynu with the course. .even an el*e- 
I rk key machine . . equipment that yon will be using 
in your own locksmith shop 
i.mmb tn on the growing nerd for lockamlth* 
Vfni'tl I'ieihJ kurkimilhinit wyrl( «|1 around you And. 
with yfjui Diplnma a* a skilled MasFpr btckimilb, 
you ilsUrt -cashing in on your money making skill*. 
GflllKordliilg profil r>ru by malt., .no uln 
man will ever call. Mall Ok coupon loday r 

IF t rWFT Wi IS MISRNIL *ni TT. 

LOCKSM IT Ml NG INSTITUTE 

I MO Cardinal Drivr. LilMe Talli. YJ QHZ1 

- LOCKSM 4 TMINd IHtltTUTC 5 SSL™" 

l&DO Drwt. Lrtrte Fafe NJ 0T121 Dpyl MO-DJB 

FLEW flU&H FffE€ C«EEB BROCHURE 

l LOCK^MITHINq 

OTHf N CARICI COIMfCS AVAILAIU 

r uph-wprs T 1 Ntunnce fMitmiAiHit 

I rffll hn-AitRlHi4i ' lrif#har IV'iK'i l>«hmi 

□ C'ukrr ITV fJrffrnmci' ! Fundi me mil □ Aiiiumou^ 

tin Ininic h HkKuih i 

" Hiri^lir *M Fne □BiPlhrtMa 

ALMrti RvUpmi Crf ■■ id Lrnunlmp 

L inr. 



T Nwfl£fl0flr 
Utthnrii 




Becerra 3 KHAPP ZHUt HeflresefllaliM* in ^duf c amn-u- 
mly and earn C a sh-hi- Advance CcirnniisiEMia an every 
order yoir send Id ue. Then s iNn ln**El*neni No Inveniory 
No OfcliflihQn Send tor y&tir Ftpr Soil- mg K il I CiIjIq^ 
today 1 S*nd coupon ig 

TMi* UoQaffteo H NLPP SHOES One Knapp C«nlre 
Deipl SHS Brock lun HA DQU1 



Knapp 

TAKE THE CEILI NG OFF TOUR INCOME! 



kin* 

AadriM 

City 



Still 





Jkl iMMl * Niff 
DAS TURBIN! 

JET ENGINE 



f HYDRO-RAT AIRBOAT PLANST 

HiptaM Qvicfc A EMf ia build ha Uni Ha ia ware 

Lftttt- ■ y (teem ■' W'.r Dr I , ‘!i'! v JIF;S I c» ? n- nmrt-H 
- J -i F.k *1“ - F.‘!yni:..’- ■■ * ih nrdp ''dim 

PtMi (IP" 1 mi^- nr J if' 7 mar pin 

tm hMh piirr.lv III 11 
S[nD TQ H0CK1F NBUriTAIH AlRRIJATS 
riRflgm Hr.-fJA mil B 

FH HD I 1 71 1MU ■ - - • ' 

Miilicllir llnliliti StM'arfEir 






FA$TER NOW THAN WEFVm 



G Hi if * IpiliJ-'l w*j » 

aajw - — ■ 



auto flrfj APHR # UASSJVE CHEST 
PC*f HFUt * TFlIM lpO(1V FIT 1 WALJ? 
le-'nl' f Oi nr 1 1 1 nrw 
MEM BOOvaLNLDINO TlF^r P'. r ■ 

* O BOl 1111 1 UflCAL 001 A, *L 1i#ii 

CALL TOIL FREE i~iOO- 3 AI-aSfii 







’'basement t 

FLUSHES IP Tpi Saw of B'T 

m (ingoing Up Fkscrs 
InililJ It Ywfifllf - AnywhaTE 
Writfl McPherJDTi, 

L Bh 15133 



BUILD A ROLLS ROYCE 
IN YOUR BACKYARD! 

Or Stut/ Bearcal Feud t Jeeu 
Merc&tfefiSSK. Bucjaih All?.'5Sc 
Krdmans Beslom Buckbsard 2iTJBc \ 

AH easiy to buiirt lanniy i ur ' :-'v _ 

eledrc Bike eiHlscfapEMiFift Concise oJanp. 

One car $ 15 Two $25 Sever Sd 9 Brochure S^rt p 
Kidmans. Bok 1 33fl Marblehead Ma 019d5 






KITES 



R?EE COLOR CATALOG 

I Cr^cjir frean IDO e-jtciLmq ktitr* 

- * Many unusual E amovauvr drtr^ns 
| Calf nr write tar ^hjf catritaq Iddayl 

I Into The Wind * ( 303 ) «^- 535 * 

! 1 406 -M Pearl St., Souldcr, CO 90302 





S 1 °”r. 4,000 

we] od working Items In UK 
dvflnitiw aQuicehoDk. 

Send your 11,00 today W- 

CONSTANTINES 

ZOfilH EflateJnesKf Ruwi 
BMimK. NY 10441 





•••VERTICAL MILLING*** 

••••• MACHINE***** 




SALE PRICE 

IVLQNFV HACK rflfLE 

tynAHn i $ 699.00 



INCLUDES FREE 
TOOLING PACKAGE 



*.1 AHL r ^121 3V1"J<1S" 
*1Wh P Vi40ABLfyJ|ED 
iODTOi«MflPW 

j -*& s windif 

^ *MOV iCCUliACV 
■5HPWT 13DL5S 
p rflK« mOM.MAHEHNFr^ 
I GAOLINft 



sendcheck or money ordewto 

Cfifl INDUSTRIAL TOOL ■& SUPPLY 
5550 CE RRU05 * F CYPRESS. C A 90610 
CALL 714-^95-0665 Mrt-viw AtctPtro 

VEND FQH 1 HU Mil 1 HANII lUKSCNUm 



s 40- s 108 per hour 









NEW! ftffliarkfl 

Br?JKtfin?tfgh Process 
Restores Burn*!!, Dirt 
and Damaged 
Cflumertops 

- jr WFTHOin 

Attir/ ftFPUCBIEHT. 

KV f W f Z hours a diy earn 
530,000 (rtr jmt MHhores of apartments, l»mes„ mows, 
condos, Esffces, and TKlaijrants pay protrts irifnedialNv 
Art NmH WflFTE TODAY Kfl FREE DCTAHS 

RENEW, Box 9900-EG, Vancouver. WA 98668 



i BUILD YOUR OWN 
ROCKET MOTORS! 

H *40 POUNDS THBUSTl 
“ * FIFTY CENTS EACHI 

* BUILD A DOZEN IN AN EVENING! 



II 




tftntrlrw MHjg MfHPHriywi 

iffluc uPfu a » Mk >cw w mu cm 

■UF teUIHLJ IT1P Wil rfa n H nrt Na IfHf 

5 cnd Le 

osn wn the TfmrrE nvmm 

I Knt*ing SL hmnwi. CM BFBfl 





Activity Centers 



Hardware hits to build your mn 
swing i±nd slide soli. For ft lull 
dialog call e* wni» 



Jsnwwlte. Wi 

nju&l 7S4MSO 






Lose Weight and Firm your Entire Body 
Simulating Cross Country Skiing 
The #1 Fitness Exercise in the World 




Te* no* pfju ten emulate lha II li&inin exai - 
CIBB in the wprld w.lhrn.1 u'.fir luv mg ycur hane 
And EllV Glider c.i the hi si cr oxs ccxirilry xirtiulaior 
that pOMn't edit a small lurtunt Engineering (m-- 
gi&nyity has puL Kflai h tnesa in easy -each EA everyone 

TT-Xfrw burning calottes iBMBt than ,300 n Q 

Tau can on Easy Qudar ai IrgI jw 
up 10 WO CfltofteS per wpdwuS Juil ?0 
minute* every t#wf day ^ ati T Hh*p to 

* Lw* Atefiht B#rotnc^lly 

* Saangrfmi aid lirm an nuifor 
muKte proupi 

■ Imp ate ytnjr heart. lungs, end 
circulatory aytosm 

Erjv, Ghdar u ■■ lun as a romp on rater skates 
Vpr || i amreffi as s4h Thu means mate's fldlte 
cit >Dggirg‘s shocks « JNuhM Ana unlike PX- 

eratee bikes « jogging. ^ 4 you* musctei 
gei an eflctenr workoui 

EASY TO USE 

Vqu d*n1 IteYft to \sm H ekiwta ggs lh» bonaf its toa 
It RTiees^i-erEit* lr tif world tr* anay «i J r 3 Sellht 
f*d WfMtffta ^r*rf»n CDrtraJi ktr deMd rusiitence *drr 

body and legs Ad|us( the pedeu kir ydur Step 

pn the glider finds and you' re oil di« tw ^ood tc- htiteM and i 
■Jim iofrad body And you! rti^ifialn tt*-^ bOdi'. tUCSuM f €■ 
rhythmc mahah of Easv Dlniei rl Id t^|dyH&l« yd-jll Dnri it 
sasier to she* b ydut ejca^H program 



EASY TO AFFORD 

Other 4ki Ki|TiLtelQitCP7f J9 much as 1500 EdDy Ql 4flr« 
a quftHry unit y«l U> priced si nr antellng 9H Hn* can 
hiri dn <P Firfl. wh x pen [ ChOu iind I ol hours pnHva design 
and engineering nr £0iy Gf^flr Thwi w® shappad P4 
wodd far toe bdSE pO«lMe PFfC* Oh nach integral part Fa* 
arnmpte. lhetxirudid aluminum kmmm was purchased in 
Via USA Htffrdfld lAffle* from the Fat EaW The 

□Vdrall iteuil rt a suportte product al an iffordflbte pnc» 
Order y<HJr Eaay Qt*dor today. 



EASY TO ORDER 

Cred rl card pustamnrl don'l WAII any eongflr in an|oy lolnl 



You dort t h *v« lo bt 
#|l lh« or Eaay 

In lha domtarT of your own hDmt. 



Iihnrin Call IdH Irde todflv 

Cre4H Card Cuslomen: 

Call Toll Ff« - AtiylifTK 
1-SM- 342-4242 Aik Tor operator H-1B99 

pr *imply chp fhc coupon and Order by mail 

ORDER AT NO RISK 

Y-oy nS* noihlng WlWft ysu order You mufti *rr weight 
Ion Aitd libnaaa OerteHii or rolum n prfhin 30 dip Inr a 
hih rebind - na qifBrikvte aiAfd 
B on"? d«v- a p Usr May nnd tm on tb* mao n tola' 
FiinBis ind b (Igm awtry^na wi7 tto**c« 

«-iggS FfUteH Olte« Inc ^Mlnnl ndmg 
Easy Glder' T is a frsitertii'h Of F«i«i Qiihf. Inc 




^ ^ ^ ^ ^ MAIL NO RISK COUPON TODAY - — 

Ysaul w*fitfcj lOM ^e'dhL ^ upOOr ard bWf AfldAChiflrfi uhmnia Irtnea. PlsaH wiOmc £My Ql«e*ffl> I 

hftvi i^rwned bataw i undsnterrd lost I mud be rlelghtod or return ri wrYirfi 3D days ter A tell refund te^ihipfurg a no hanOI ngj O 
OfTRA RtH+l SERVICE iiriiTi a h H rry I’m pncte*ing gr- axil* JP \a ^jecwihindllpgarri \K MiB i ^ tfte -*Ord “HU5*t 1 prime Frontal 
my mvrlcpr: 



CREDIT CARO CUSTOMERS: CALL TOLL FREE - ANYTIME 
1 -SOD-342-4242 A«k tar ppenrier H -1 899 



CHEC K OFF EH CESHIE& 

□ 1 £fl*V dlfder vr*v 159-M I 9M tiifpptng and handling 

Y<3U SAVE L1C.09 WHEN fOU OHCffiH TWO 

□ 2 Elay aildrrs only fltHl B0 plus Si B00 phipping and Handling 

0 >H 5 rfraiMi'U Idd Stfr SilPf t**\ 



YOU HAT PAY IN ONE Of TWO WAYE' 

□ Cash, check « money order 

I Hake check! payable ID Easy Glided 

□ Mimtof Card □ VtSA 

□ Amencen EjcpmB □ Draco ve r CDi j 

Exp Date h. 

Aeet# 



Ngme 



i/'lni-ip jTi-jm . 



City . 

Slate 



Zip . 



Eaay Glsdaf * D»grt_ N-TH99 ■ 1 Fbntt* OuHl PLki * Canton. OWo 447M 
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WORKBENCH BASICS 






BY ROSARJO CAPOTOSTO 



Respirators To The Rescue 



A dual cartridge respirator offers valuable protection from ulrborne 
dmi r mist and vapors. Keep the work area weN-veniiiat*d. too. 



QU DO NT hare to 
visit sin industrial 
chemical plant to be 
concerned Jil xiut i n hai in g 
tswir fumes and vapnr?. Mosl 
dn-it-your^elfer^ need only 
tn sen into the workshop to 
face a ronUminuted at mu- 
sphere. Working with cer- 
tain paint*, finishes, sol- 
vents, acuta n**in* :md 
pesticide* can product? un- 
safe and, in ho me cases, 
rleadly conditions. 

To protect your reapira- 
tory system against harmful 
fumes and vapor*, wear a 
cart ri d gfM ype res \ >irst u r. 

Tht‘ respirator coiubt* of a 
rubber face mask fitted with 
twr j im e reh at igeable car ■ 
tridgf* and filters. There urv 
a wide variety of cartridges 
available and each one? is de- 
signed to niler mil specific 
contaminants. 

U * very important tn in- 
stall Lhe appropriate car- 
tridges fur each RpecrEfn 1 rI- 
mu*phun\ Remember, no 



si i agl f cail 3 r i c tgi ■ ir:i n fl it e r «■ m e 
iill roiilamiiLEiuis-_ 

HpfmVh JM nfromo of the 
roiuuimnmjt- that wn Ih 1 Hi- 
tt t<-i I . nil with a cart rid ge- 
!>|m- ivsfiiraEi.i- dnsi. nrgan- 
iv Vajuint* (le^tickk^. 
ammonia chlorine , M befc L m . 
hydrogen chloride, sulfur di- 



oxide, paini, lacquer am] 
enamel mist. 

An 'ihvimi- omiipiiaii from 
t lii s 1 isi is i net hy leu e difo uni lu 
which i* found in most paint 
tfrippera. No cartridge can 
filter \ni l this highly toxic 
dn -luteal. The best prottK’- 
! i< m fn iin m&i h \ km r cn Is i rif It - 



is an Ltir-sLippEieil inspirator 
(sec “ Paint Strippers: lie- 
wane- The Hidden Hazard t ” 
page 65, Ot-t. '83). 

When shopping for a respi- 
rator, bo sure that jta 
NIOSH {Natio-nal Institute 
for Occupational Safety and 
Health) approved. This indi- 
cate* that it meets govern- 
ment standards. 

For a respirator to offer 
optimum protection f ic must 
lit tightly to ynur face. Ad- 
just the headbands for a com- 
fortable. nnug fit. A beard or 
lung sideburns will Interfere 
with a prnjKT fit. To verify a 
good fit. hold your palm over 
the valve rover, a* shown, 
and exhale gently. No air 
should teak from around the 
respirator. If necessary, re- 
adjust the headbands. 

For more information con- 
tact RbhU’o I iidustml Safety 
Oorp, , m W, I Oth St. , Huii ■ 
tington Statin n, NV 11746. 
Or, fall toll-free (800) 221- 
0224. nw 



Install the appropriate cart ridges for a specif- 
ic contj-mlnanl. Note that respirator houiei 
a dust filter and an air -purity Eng cartridge. 



Here Ihe cartridges are removed and Just the 
Rllen are installed. The filters- provide protec- 
tion from dust only, not harmful vapors 



Make a positive pressure ten to ensure a 
snug fit. Hold palm against valve and exhale. 
No air should leak from around respirator. 



Check respirator fittings for dust buildup. 
Dun accumulation, shown around me valve, 
allows contaminated air to enter face mask. 



Inspect respirator periodically for signs of wear 
or damage- Any respirator that's dried out and 
cracked, as shown, should be discarded, 



Store respirator In a tightly sealed plastic 
bag and keep it In a dry, cool place. Direct 
sunlight will promote rapid deterioration. 
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Power Equipment 



Cub Cadets are exceptional lawn tractors. 

They're built tough 

Engineered to last and American made. 

And there's a Cub Cadet for every size lawn, from 1 0 horsepower 
alt the way to 1 7 horsepower. 

But more importantly , every Cub Cadet powers an exceptional 
vacuum cutting system that stands grass straight up for clean, even 
cutting with cl ip pings drawn right up into the nagger 

So keep die great outdoors! ooki n g grea t with Cub Cadet. 

For die ultimate in ground control, see your Cub Cadet dealer 




Morning 

Warmup 



Blizzard-Busting Snowthrower 

If ITH rvny shifts the wheel* bark > rt?nr- 

v\ t J inti-r wp wurili from Their ttatit®] pn- 

i think mtion. Kepuritinniiv the 

■ * atu nit m* j w re nui- w hi -cl# irn j m ive^ t met n n i 

j val -ugh! To help «nrl* mnmHiiK In Trii -i, ar]r|s 

J ■ V J make thfe bark- jiti fM rn i-Vh |n fiS [mauds 

[ % i | J |li J breaking eh nre* nf fhjwnwjift] force on the 

, l ’ easier, Tom h:i> auger. Power Shift suow- 

\ ininwiiiced a new thrower# etmu* in four wjm\ 

bin- Hiviwi Uri ih lliiil M-mM Ni. itT4 iSHfiNi ha* 
r«n ham I In even heavy, hsini- lehp Tetumseh supine and 

V parked snoii i “i lliiil I H | I'.v . T Hcaiv 2i-ih wide -wsit h; 

Shi ft srvov I h mwem, t h ese 2 - tii nr tel Mn H 2 1 i $ 1 1 si 1), s- h p 

‘Singe machines have- Tet'innseh'^M in. wide; model 

."BHBL WL 4 mH lll “^ ,r ^ |:L1 N". iSI-lnOi. S li|h Hrigp* 

1 feeds s n i a - St ration ^iviih in 

highspeed irniH-Ut-r wide; irm4el Xu 1132 

lDw/ which ;fem throw nnnw ttlSfiUi. 1 1-h]» Rrigg* & 

uplu |M ft Kindlon "12 in, wide Pur 

I&L The: name, Power Shift* mum information, euntacl 

‘ ‘ 4 j refers rn a unique fputvre Trim, MM Lyndali' Avh, $L 

™ F that* hi a throw of a lever, MinncapnlR MM fiB42ft 



Here's an ini-K] lonjcivt 1 w;ty to 
M*at -i hath room, workshop 
or Either small space— with 
oklt sacrificing flour space. 
The Heatwave i-lf-L-trif heat 
or is a I tv hi weight, wall- 
mi ■ mil ed unit t hat circulates 
up in r.i^n I FIT* nr" heal per 
f if Mir with a sojierquiel uxisd 
fen. Il run also he iisutI :is a 
fen only Eo keep it mom eofll. 
The i"i : .■ ■■: k, j f i nifle ■ S' 
in hiprli heater coh ts SSt. 
I ni ennui ie, lull- rnialir P|a- 
*a, Spring £ I rove. IT iUHi>| 



Toasty Table 

The t 'nique Heat end inhle 
provides u rlever mid nEtrar- 
I i Vr wh y 1 1 j h eat u eol e t, < Irafl y 
m u m . file v.n nti mu j \( i E"ir\ r ^ 
style table hit' an ek-etric 
spare heal.i+r Isnh into ils 
li:i^i ■ r-e the tiihEe In warm 
lift l'oIiI. isnlnied riiiirns wilh- 

niil activating your borne'- 
v rit i ne heal in^; syst r-m 
Tiii 1 table t> with h 

T "ji H i - wilt I I lit ■ rim I at i l'j i ] I y 
rosi troth 'il. foivt^l-Hir healer 
ami a HW-cfm fan [| L ,^ HI, 
listed nml il hits n hi j at i ml | ml 
nf M MT' I > per hull r 



wide ■ 2-Utt deep anrl 
Kirntffl in prefinisheit 
snlirl ojik nr covered 
with pbtslif lamiriHte. 
i ' house from a wirle mm* 
Variety of laminates I 
i i Lc 1 h cr Li n li w< Hid -grain 
liarr^rns ami si>lirl >^oh ^Hj 
-»t> The -nl id ■■n:ik to I 
h|i> ensls slsu.it SlbO 
: i in 1 the pliktftic Eami- 
n mu model twists uIkiiii $1 m. 
TheyVf sold lit tniijnr (In pint - 
ment stmvs. A matching end 
Itiblf, without tile hnik -in 



Press-ln-Place 

Caulk 



Closing The Foundation Gap 



equate jiih Ut' sealing the gap 
between l he sill plate* and the 
top uf the feumlatkn wall 
Nom tlwre's h twEU-r way 
to Atop air infiltration ni thu 
sill anil cut heating ami hunt- 
ing cu^ta. Sill Seal by Hmw 

Pheinital ia u gasket made of 
(Mklyethylerie foam that i> 
Htu[>led to thf bottom of the 
^ill lo forma Hgiit 1 gup-flUing 
seiil between the friunikLtnn 

and sill pluLi-. 

Sill Seal is 'A in. thick am I it 
comes in BChft -long rolls in 
three widtlwtSVb (*4.«5 j. o'- 
C $4J> mid 1A in. I$H>. Cohlu^t 
Inquiry A: Ihslrilsutiim Ser- 
vices, 1703 S. Sa^niitnv Rd. . 

Midland. MI 4W>74- 



Hnme tsmstnietion practices gy efficiency. However, 
have improved greatly in re- stalltlaul Jn imebnilding lech- 
uent years in regard Lo fc-ner- nk;ues di>n d t always ilu an ail- 



Here** h quick, easy w-ay to 
apply ojuitk- — without n 

lhu I king gun. M unco's new 
T'ape < -iiillk a high-rlensity 
butyl rubber caulk I hat f im- 
vide-i a |uH|£-lK--4i!fig P wnter- 
pniof Sfnl To tq i ply, |iross 
the caulk in place and peel off 
the fiiiper backing The s -j- 
in. -thick ■: . 'Widi s cimlk 

cumes in a I T-fL-lung mil ft^r 
$5, Man co, in W. II n St.. 
Hi-vdiind, OH 14102 m 
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POPULAR MECHANICS * MARCH I9RA 









Hundreds of Foley- B el saw trained men 
have succeeded in this Fascinating 
and highly prolilable Held . . 



There is NO OBLIGATION and NO SALESMAN Will Call-euer! 



Mike up to * 26 " in hour- 
even while learning ! -ms? 

Get into this booming high- profit business that*s 
Easy to learn — Easy to do — Easy on You! 



I 

I 

I 

I 

I 

ft 



RUSH 

FOR 

FREE 

BOOKLET! 

Tt It Wv ylL qL EVy 
1n-nl&bHeywi]* n bD'H 
v a TKuMabiH -^i 
ar Fi-niirnc Ouiftifli? pi 
|tfnr mar FUJI tgrtfpel? 

riclu'i pn dlt 3D- Q’ty 
HD Htfi K Trill Otnrl 



Newer tvelare have money -mi king cpporlUTiltic* been » 
great lor quali lied Locksmilhs Nqw lucrative regulir 
loth arid key ibyameii t\*% multiplied a Ihowsandfold It 
millions mb ft»f* pr&t*elion against zooming Crirfli, 
Y*i ihtre'i only un* iedumiiti ler avnnr i?,&oa panplt! 

start CoNcctinf CASH PROFIT & ftifftl AWif 

Yflu're m busmess ready to earn 51 Q Id 126 CK3 an hour a 
few deys a her ypu beg<n Foley Getssws shortcut ira nmg 
Take advanlage q* todays ijnpr ace denied opptMluniiies m 
iDcksmiih ng for year imind EXTRA INCOME m spare time 
- gr lulllime in a high prOHl trnSi nest 0* your own Hundreds 
we ve (i-jiiied have dgna H So can YOU 1 AH 100*1 plus prgfes- 
Eianal Key Machine gayen you with caursa These plus pr&C 
lice malenals and equrpmunl plus Sample. iHustJrafod loseuns. 
plus c*pan supervision, plus business bu (ding guidance vHl 
enabld ydu the KEEP THE MONEY COMING IN 'Ideal lor re- 
lnemenr - good pbs. I Cm? 

SI NO FOB EKCETINa FACTS— No OblrlWtian 

Dm['~dvCi> nrul } in L-Mcksn-.ihing lui ,dj ^inw Fir- C v Be 1 in* a VaElC r 

L-acKimrth apprcived naming can gpve you hm ufcisi you tan Qf 

In EARN MOPE £ N JG> L I^E MORE 



Yaur 



ADVANCED L«eHimith[R|! 
Now to change eomblnilieni. I«- 
tlpll and varvhCf &■!*. Yvull ind 
Bank Salt-DepekH Boa lock* 
Vau'ltlrnd II ruminating jrd high- 
ly pfOHIabN- work 



Panif EmirbmSrr -Ward's JL-u t k a Tnilfi S drHH 
Mi/n^aArr, Hr‘m rmam 



,J I opened my own l hu*qne ,, s^ vpare 
liriCi seven -monl^ a Her 1 enrolled ami 
ibid l d pr utii id 1329 fur the tint ikwk " 
JT 4, (TAtIhutt filtnnadv 



...YOU Can Do It Too! 



HJLEVBEL-SM 1PSTTRUE 

i»1 EqoUnlH# fld., Dapt H2« 

Hmnm Chy, Mn 

YES. pitsst tmta ms Iht ffi£E IrociUii ihai 
p-yes lull ttftarfT jImmiI Ttarling my ihah tJUiinssS «rv 
LKk^Tnithrnp > yndersla'id mere 15 no stHgalion 
and lhal MNsmah win tan 



KOLEVBELSAW INSTITUTE 



Mpl Fn--iit« ■ fld 

Lilly VQ 641 . 



S" 






"E^Ju miire lianJ. m>%t *Li#k tdr mm 
P^ow I have my uwn fevumesi and wilh 
hardly any dTcrrl I avenge around 15P 
il day. Thank* fur my new *rart in life.” 
\jim H'aiifr i'nehiirii Atclhurms 



A«#r*n 

CRT 

51*14 



Bftun mruflmg I chtcktJ 
ei trr i d a r j # i kind 1 o/iq ji Jbd 
f*r mJt nr frvm rti'ml 
iW4u wi^r im * r jam T^v> 
Mlirf JAW-T-J HIH A^Pj 
d n-d fcjj rJW nul 
Pf-jiirr^ Kfi 

M*fkwf 
“/ 4mjj 

IwllW II Ar on 

yw ajji/y 
*ir?J nwti’ l am 
tfunki l >0 
Fw'fi-flfj'jjii. 

fajiMahr 



Find tut ill ikkHt II ! Bond for FREE 

Just fill In und mail coupon hefiev. ior 
wnd postcard! In receive Tull information imniii 
and detail! b> return mall. DO IT TODAY! COuPOJVf 



RUSH 



Start your own mone y making business ! 







Wonder Tiller 



At Just 20 lbs. , What It Will 
Do Will Amaze You! 




Don’t let Its small size fool you! 



If your garden is less than tin 
acre, you need a big, expensive 
tiller like you need rabbi is. 
Wlial you need Is one small, 
precision machine that can 
do a variety of jobs in the 
garden and around ihe yard ... 
quickly, easily, neatly and 
economically. 

The exciting Mantis Tiller/ 
Cultivator is changing the 
way Americans garden. It 
weighs just 20 pounds so 
anyone can use it. It starts 
with a flick of (he wrist , * . 
cuts through tough soils „ . . 
turns on a dime . . . and weeds 
in and around plants, be- 
tween narrow' rows and along 
fence lines . . . and runs all 
day on a gallon oT gas! Whal's 
more, with its inexpensive 
attachments, it quickly 
becomes a furrower lawn 
aerator or de-thateher. a 
power edger, or a hedge 
trimmer! 

Full- Month 
In -Your- Garden Trial 

Best oj all you can try the 



Marti fs — risk jree! If you 
don! loue It. simply return il 
for a full refund. 

Mantis s lines are guaranteed 
for life against ever breaking 
and Us engine has a Lifetime 
Replacement Agreement! 

Why spend another season 
without the little tiller that's 
changing the way Americans 
garden? 

Coll Toll Free, 
1-800-344-4030 
[In PA. Call 1-800-342-0052), 
Or Mall Coupon Today, 



MlUtifi nuff hiring Co i 

1458 County Line ftd. Dept. H 02 & 
Flunrin^Srlnr Valkr>-. PA IB006 

O I 'lease vnrl mf tr format Lon cm t he Man! Ls 
Tiller Cull tail *r and the FULL-MOttTtt 
TRIAL. 



Kami* _ 
Address 
Cltv 
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Northern 

Hycteulics 



»7j2« 




%*nti tar fwur 

FREE 

0 *K<Junl 
TMfi. PBrr% -i 

gquKprTHFil 
CMOff! 

Save 
20 to 
50% on: 

■ Power Tods 

■ Hand Toots 

■ Gas Engines 

■ Generators 
m Hydraulic 

Paris 

• Welders 

I Strut for | rtMif 
I Tow*, Aarffl #nt# 

| Nam# 

| Address 

I City 

* Stale Zip 

^ hk^EFJi Hydraulics. Inc., Oepl ■T3Z0fi. 

1 PO Boa 1?i9. BumaMPiie. MN S5337-0Z1SJ 



■ Log Splitters 
and Equipment 

a Air Compressors 
and Air Tools 

■ Trailers and 
Trailer Parts 

■ AND MORE!! ! 

.FflfF r3.S Pjijmf aisctKj-n, 1 
fgtj-ipiTienf Catahw j" 
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The Handyman’s 
Headquarters 

fir'uWI 



Sale Gwo 
T*ru l/OI/Hfl 




Aulomailo Sec u rily Ugftl 

rriqhicn^ EfOwfo<& 'A'liliTftnWh pnu h:«n- Unln tn 

(S*rtecl0t -St^s-aiirt tigM When rr-hv.yirf^vih . ■«* 
tectetl pi a 4ft x 6tl ju*» 

Sftni 4 1^?2 



$44,99 




*3* 



a ,400 CPU! 

2" Wjf«r Pump 

CfifluntMi and fliyasior 
lev! 3 26 TTIXH! 
tft 3 HP G-nggs. 4-syrlH 

sr$ta$r 5 

Sate $157-99 



Gaft Engines 

Lj'ljmv ■hctfluion 1 Thfiu 
sands rri mgirvts in 
5*<X* 3 ■ 23 HP 
horimrlal and ^enseal 
ihaJH 

5 HPSau $129.99 
HP Sala $179.99 
10 HP Sake $207.99 





Folding 4'ilT Traitor 

Sale $184,99 Traitor 

Wheel and Tire 

Fib all Vjlp hole btu 1 

ano snnATTTjtiit t*l- 

tein Mlllt 

Wa $ 18-99 

■■ i I nifKE HIH pncLuaM 



DM? Northern 
!■ ^nyOTSBjScB 

il Drpl i lliOd 

TO OftDEft CALL 
1-300-533-5545 lo MN6I2-B&4 B3 JO 






$ 25 , 000 , 000 , 009 ? 

The Government Holds For You 



Would you like to stake a share of the 
S25 h OOO r OOO P CH50 the government holds Jusl 
for making a few phone calls and looking 
in some phone books? That is alP you have 
lo do lo enjoy thousands of dollars, It you can 
read English and can talk on ihe phone, you 
can make thousands of dollars in a few 
hours— and you dOrTI have to do any selFing 
al all. 

This ad will explain every detail of an ex- 
citing new business that has never bean 
advertised or attsmpied before — what's rridra, 
you can enter wdh absolutely no money 

Life wes not always rosy for me. I got in- 
volved in a bad business investment * few 
years ago and lost about £1 1 .000 Everything 
I owned was taken away from me. I needed 
mortey desperalefy to feed my lamily, so I was 
forced lo toil as a waiter at tho Shoralon Har- 
bor Island Hotel in San Diego by night, and 
I was a filing clerk during the day. it was so 
exhausting, ihal as soon as I got homo, I 
would sleep for just a Tew hours, wake up in 
a stupor, drink four cups of coffee, and then 
scramble to my next job. I had no choice. II 
was the only thing I could do to stop disap- 
pointing my loved ones. I remember coming 
home on Molher's Day really eager to call my 
mother, only- lo find lhaJ my phone had been 
disconnected- 1 went through the mad pray- 
ing for some good news, only to find an 
envelope with no return address— it contain- 
ed an eviction notice. Ai ibis pain! F l bought 
we would have to live in our boat up Fiat. Wte 
were fortunate to have refaliwes ihal were kind 
enough lo let us slay with them. I neve-r knew 
fife could be so miserable. I sal down on the 
sidewalk just realizing how much being in 
debs could hurt. WUh tears in my eyes, I 
prayed for a way out. 

My friend Gary, who was in the same finer- 
cial boat as I was, told me a story thal chang- 
ed my life forever. He told me very excitedly, 
'T received a funny-lookmg tetter. When I lirsl 
saw it, I thought it was another creditor mak- 
ing a claim on me. The loiter told me about 
money ihal was rrgbtlully mine— il said thal 
if 1 signed the enclosed form, I would receive 
$2.592 59. Things ware so bad that I had 
nothing lo lose, so I signed the form neally 
and relumed il to me company" 

'Ten days Idler I received m check for 
$2,592. 59 with an explanation, A distant 
aunt had died and left $4,32098 in her sav- 
ings account. The company thal found me 
collected $i ,72^.39. The firm had no I rouble 
finding out Ihal I was nelaied to her. Just for 
matching up people wrfh the same Iasi 
names, Ihal agency was making millions 
every year/ 1 

It was Just men that an amazing idea pop- 
ped into my mind, i was overcome with ex- 
cslemeirb this revolutionary system was so 
simple, yet I knew il would take ms out of my 
rut, I was corn polled fo find oul more about 
it. I had lost everything I owned, whai else 
could I lose? t found out everything I could 
and began fo work on a plan. I pul il Into 
affect. My prayers were heard. To my reiiel 
I started to make more money than I have 
ever seen in my life for doing practically 
nothing. In Fad, my income for just last month 
was $50,076.70 

I had a C-mmus average in high school- 
one year, I received an F in English By no 
means was I ever considered to have Ihe 
smarts. But i did k- All you have id do to make 
Fargo amounts of money la thumb through 



phone books and make a few phone calls 

Last summer we moved tnlo a gorgeous 
home. My wife told me It was her life long 
dream lo awn a brand new car: You should 
have seen her tears ol joy when I surprised 
her with her own new £20,000 car Later I 
bought a i9B6 Mercedes 560SL ihal coal me 
I56W 

The amount of money I was miking was 
incredible. Just as a hedge agamsi (axes, I 
bought two throe bedroom houses valued ai 
$200,000 1 asked everyone in my family whai 
they warned the mosl and they said ihey 
warned to see all of us I raveling together. In 
the past month we have visited three coun- 
tries. In fad. we taka a vacation every month. 
It's great seeing the joy in everyone's ayes 
as I spend more time with thorn 

Twenty-five billion is Jual sitting there 
wailing for someone to recover it. One oul 
oF ten Americans have forgotten or lost money 
In bank a coo unis stocks, insurance 
premiums, etc. This is money worth as much 
as ihe amount of $10 bills you could lay end- 
to-end around ihe world; $25 billion I will 
disclose a plan to you ihal will show you how 
to get your hands on this mo nay. 

Only IQ percent of Ihe rightful owners claim 
their share Pi the $25 billion The stales make 
no strong effort 10 contact Ihe rightful owners. 
Why should they, when unclaimed property 
is iheif bigger source ol revenue, second on- 
ly lo Taxes? The slates are required by law 
to make a list of unctei-mod owners These 
ItSls ere herd to find but I wilt show you haw 
lo gel every one that Ihe states publish. And 
In soma cases, they’fe free 

Let me give you a random sample list From 
the stale of Wisconsin. (Addresses are 
included in lists.) 
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PtUfsarlf Anraunl 


DunkA, T-arcsiL 


Savingi 


St099l47 


L»Vfill«. Sainddl 


-ScDCh PfOOMAi 12132961 


McConnell. MinM 


SuMingi 


$234171 


Mc^r, tHiis-neiPi 


SaMiriQb 


lfl,4 as IB 


kuttiot 


Sjvinga 


$4,629.24 


Slain. Gn^« 








$4,374 For 
TWO Hour* 

I saw the ad tar your book, soot off for ft 
then studied its mot hods 
ft took a coup# of hours to 
make rhe rtrsf work's 
$4,374, and $0 far I have 
earned $3G,846 as a 
direct result of your 
course. At F7, I bed no 
backgtountfat this kind of 
work, My friends thought 
I didn't have a job, yet / was making more 
money than they have ever made, the 
monay i made i bought a brand new car and 
the rest f ern saving hr cottage. Thanks Dave, 

Vie H.„ Ml 




$299,700 

I have span! a for of money on the many 
other J 'ideas 1 ' r but tNs one 
has very definite potential, 
t have located over one 
hundred f 100} people that 
am owed a combined total 
of over $203, 700. By ap- 
plying your techniques 
about four hours a day i 
have been able to find 
people, Irvin J h| VA 




$2,000 REWARD 

A $2,0CK> certified check is yours ip 
one day if you can show ms that ihe 
countless amounts of people that 
have used this system didn't make 
a lot of money easily. This is more 
Ih&n enough proof that you could 
make money with my method. 



This haling is only m minor portion of the 
125 billion In unclaimed property the! te 
welting for you. 

California si ill hasn't found the owner of 
one account worth $186000. Someone In 
Massachusetts ■stl behind £400,000. North 
Carolina owes ono person $-500,000. 

Found 

$20, 1 87,323.87 

I have beer? abfe lo locate and notify 42 r 
Claimants {worth $20. ? 97,323.37 in claims}, 

I have marts over £300, 000 since t feet wrote 

Herb H b+ IX 

Found Over 

$500,000 

As a result of buying and using your course 
t have contracted for over 
$500. 000 of other peoples 
money in the last J 00 
days U realty mates me 
feel good ro help people 
white making money 
Often i get invitations to 
dinner end thank yous 
from people I have heiped. 

Nathaniel R. TX 



My Guarantee 

Send for my complete guide lo recovering 
unclaimed money Head Ihe simple formula 
that has been laifcrad for each individual 
slate. SJl down and make ihe required few 
phone calls and directory searches. Alter 
following die simple formula, you must be 
able to recover SiOjOOO in one day or your 
completa payment wilF be relumed in you. 

This opportunity can g\ste you a new home, 
car and all of the luxuries money has to of- 
fer. Think of what SIOjQDO today could do for 
you. Could you use this kind of money? There 
is a definite flaw in our revenue system, and 
you can profit Irpm it. 



I 



D*vid e*i«Ji n 



6M2 El Cnjort Blvd , SuR* B 
| Sir DSego, CA $2115 



£ 619 ) 266-0777 



LVp E-13D 



I Peix Dw 

Sind wn» you- cnmplwltt <y licJq Id tt^ia-rA-rlA^' 
| In undAimsd Piuniuy PCi Ifra Eyixidlrii.'nJ 

iKflt I muit hm afrta Ld kxMm (10,000 IB&fly m M4 <U^ 
I wwlh yuui bout Ot you will my fliMli"* piyfTWflA 

I On !H*I hffl l| my SlfftS 

I Hvi9 - 



1 C4y _ 

I Sl4l* 



-Dp- 



I PI9U4 4 jM "$ 1" ID «K4r Pflrt Qf |h* phjipping tMl^- 
AJI tfwcka itiiBA by nccnplii-i by IfebOWh; p^ymtnar 
«c«piKl w* i¥lum*0 in lull j 





The personal computer 
built to go home, too . 



The IBM-compatible Laser Compact XT is 
powerful enough for the office and easy 
enough to use at home. 

Mosi people take work home to keep ahead o( their 
competition The Laser Compact XT has I he speed 
(10 MH 2 ) and memory (51 2K expandable up to 1.640K 
bytes) to handle IBM-compatible software from 
Lotus 1,2,3“ to games, and beyond Its compact 
design with built-in handle makes it easy 10 carry home 
The Laser Compacl XT has a built-in disk drive, 
serial, parallel, |oy stick, mouse and modem interfaces 
to hook up all your peripherals. The Compact XT gives 
you the choice of working with either a monochrome 



or color monitor (CGA and Hercules"), and Ihe XTE 
model is EGA compatible 

The Laser Compact XT combines performance and 
speed wiih a price that's easy to handle at under $600 
For more information on (he Laser Compact XT and Ihe 
name ot your nearest dealer, contact Video Technology 
Computers. Inc 400 Anthony Trail, Northbrook IL 
60062, or call (312) 272 6760 
tn Canada, call (604 ) 



273-2823 




llll LASER COMRACT XT 



I XT 1 J Hm* Li V- Hi. fa »i|>nar i - v tw H* I P *ij . UJI vw 

Hi* -411 ta-n« L.ra I MJ, nl.'iM .■ 

-nr i ■ .. ,r ,-^m i„- , K, 



Manufactured by 

VIDEO TECHNOLOGY COMPUTERS, INC. 



MAKING COMPUTERS AFFORDABLE 



Get into your own business with NRI at-home training 
in Air Conditioning, Refrigeration and Heating. 



Now NRI's home study course 
includes training in heat pumps 
and solar energy systems . 

Prepare yourself for a whole new 
career in one of the fastest growing Gelds 
around As energy needs continue to 
grow and energy sources become scarcer; 
the demand for skilled technicians will 
soar. NRI can get you started in this 
opportunity area , and you learn at 
home in your spare time, tailoring your 
training to your need with a choke of 
NRI's Basic or Master Courses, 

Includes Professional Vacuum Pump 
and Took 

NRJ training is practical training. 
Along with bite-size lessons in theory and 
practice, you get practical bench training. 
NRI's Master Course includes profes- 
sional tods , , , a system analyzer, leak 
detector, tubing and joint tools, and 
more. Plus demonstration units that 



graphically bring principles to life for easy 
understanding. You even get a top- 
□ unit! y vacuum pump for trouble 
shooting experiments and use on the job. 
Optional Postgraduate Training at 
York Institute 

Graduates of the Master Course 




are eligible for a concentrated week of 
resident training at the famous York 
Institute at no extra charge for tuition 
or training materials. Here, you'll work 
on advanced industrial equipment 
under the guidance of expert 
instructors. CWy NRI includes this 
opportunity t 

Send the coupon today for NRI's 
free catalog showing all the equipment 
and describing rhe complete course 
Over a million srudents have trained at 
home the NRI way. You can. too. If 
coupon has been removed, write to: 
NRI School*. 3939 Wisconsin Aw. , 
Washington, DC. 20016. 



SCHOOLS 



McG-bw HHl Cofibruinq Education Con bw 

MOG WltWftfllH AwtPrJi 

WAm.nonn. PC ffflim 

Wl'LL SaMTl YOU rmAOHRQw 

vit&M hjMi m* rwrfi h^fl rjiitiu 
I hffM- rhPi.>«J 4 ■intfwHl^'irt IPm la no oblivion 
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FeH Cj w 4 fcu 1 S« 

jijpumo di m 

n rfteM 



Ika*** ^Mil: 



PlhprBiilciZip 

Accnaiiaa bp i 1 * UmiDfial Him StJdi Cunicil 



n**r CanfHlkiri™. 

hahtytfilfcfi. 

and Soli! Tacftnwop 

CDUfHI 

□ Bunding Cmmidifln 

U Srr*|l Eftgi^ 

Ooom 

._[ ftpplunce Samting 
Caurpf 

p LOGl54n!tiinQ COPM 



□ Telephone SfrVcing 
C&JIH 

Q indu^wi 
ELKIFIMVEH 

□ TViRudiuividw 

GonUHin^hTO-. 

EiBCllIllliCL 

lAmjccntwHr* 

£\k\ktw 

TrtfFipl&tfy, 
EKC’STJr.-CS C(Hrri «3 



O Aulomdlin Mechanics 



513*000 




FREE FREIGHT 

from 

Authentic 
Log Homes 

_ O Fdnr vciur Full 

narmirif KlU imW, ami F^ iiie ripraUi hji FRKE Frau?il. 

Vvur new f'bnh 11*11 Kit -i-nnliiiu ± lie-*. i j* n manui .1 with 
42 fN> it]'! afi'. iwii f'. nuMiwn rl^ifn and mats-. VsHill alin 
rKOT* ft fmnkla^ rn help Buido in pliTimnR v«Ur ilr* k< 
hr>n^W ftnd nnr i: n far La aboul wcndi Liard ifl Sftf hoiTH** 
Don'L wait - ttni tor y^us FhunmK Kil and. rwiMt a 
ITtEB pifflpMPCdn r«pn Soli* prLnniplHfiw ycuu new 
||JD fHjriM-. Send only sjOnr ril] lull Tret 
«X[ 74 t Vm MC 

AUTHENTIC HOMES COUP 

PC] Bna iMfiUl, Larnttiir WV fl^TU 

Jilt E Marhf- _ l V IN , Wi si tihnic : KA 1930 L> 



PVC PIPE FURNITURE 


* ^bhlJllit^+fliTii fcrfiniai 
» RJOi rm | SuWMii 




- fjip ftHAmi 




FREE 


j a l caiuai runMmifli 


BROCHURE 


B-:i ?DI- P 1 PWNP Du> r MA Dl 1 1*1 



Use 

Zip Codes 



When Answering 





Cobra I inks loops around prop- 
erly lor virtually unbreakable securily 
Just sfrde Hs case-hardened steel 
links through the solid hardened 
steel cob ra h e ad dep ress 1 he snap- 
action lock .. .and forgot about thelt. 
Choice of heavy- or lighter- duty 
models Full -year guarantee 
For more information, call or write 



LOCKIMfi SViVIMS 

JJ Tgumjh wry CO 

1000-id tflnjhiY A*s. I El k Grave I L SOCfflT 
Outaldt IIMnoas 1-800-323-0172 
In llli runs t‘flW-342 -QSfl* 



CALL 1 - 800 - 242-3600 

Ask tor j credit appfctJd on ■Jiitch EASlEft APPROVAL 
Ufca=vic c?u t VISA .uid MasserCard prag f arra. feature 
Eh-r Srcuurd Dtposn Acco-unt MO 
ANWUAI FFE^ WO F^OCESEiMG FEES. 

NO AjGFJM T FE Ei And you enjoy S&OQ Id \ 
SS.OGOCJ^iiiirecilyHMthafcdcriaJty- 
iruu^fd h.wiik Calf dj write ncwl ' 

Key Federal S flvSngs Rjin k 
Boa 6056 , Newark. OE 19714 



r^,MI 






ir^TT 




LASER DEVICE SCHEMATICS 
FQH FUN oh FfiOFiT 

' imr L&* SJ^- 
- Wupon 5-qiil 
11 UM-cai Li+h 
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MAKE $25 TO $100 PER HOUR 




E&aaflc 4 4 hnn if^i pQu^iiM-^n &ar- Dulrapi 
riM lun |I- pmr .1 PuT^W 11 CWI'%. ;uh 1 mm^ 

»[H 1U mw HH Ini wyicn 
mn>R Svnil 't * TRCl : jIjIm|[ nr lu |Ff 
llwlpd RGBS D*tf* l£ f% ^wm| 
ILL iPl >X IL«H la - 1 "□ iMm,L 

□nl I'M W 0(11 HO nlMHj I-. ?1MI 
P^mN# I *rfr*t..Ss»CJ 

Un iy Iki HumnlH 
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nn hat’s New at 



,F 77w Source" of the 








mvwc 

BQHz 

4^0* 

3000 F^M, Flange 1 maunl 
OulM 3- - 3V. 4nJ?1 4\"** 
D.m 0 " H XG" ,/W j 0' *'l] 
Mir Fuaca &D75B pr ihuumi 

Inyr *5157 $10,95 HE: 



Multi poLrtian, 30' . -j* ■ 

LUinpl0E«lY #U|U"(i4ili" - 

awng itt wi 3 '.v,v. metal C clamp 
Kii dlt^lri minifying 'nri ■ . 
w/iuler Pnine-iaip Imrii eockel ft. 
on 0 M twitch. UHl '.<i to S 6DW 
bulb. Color. i>g- . UL **1*4. 

Imrn $24.95 n,. , v 



Afly^imuo cupMtnw induKiteh 
iWHCi! llbV'SQHi . 30 m * 
Icpqije 14 W Flaril fljnpr- mount 
GAOimenaiant 3', DkB'T 
$hpH; %'Om 1-L 
Mfi Mflisujhne m eouiv 

irtMr is.143 $9,95 rfe 



OPEN FRAME 
MONITORS . . 



PitiducH up Ld 33 °Si Far jp 
Uutfi c urn vtravwq, fer* ft m*i ■ 
n-.fl*auy. llttVAC, 5D-«QHi 
CnpfiCiiSr »un mole? 

Dimaniiani ' 4*^“ dia t 8‘n " lung 
Ml* Thompi linluiiEi «■ 

mm is* $29.95 hfe 



15 " High-Res, CamiHttlte 

Oman phowi+icir Gflntfwdlh 1n>m 
1 0*1 ED 3€H/ vrnfge 

110V. 6D*i 

llnm E 1 CHM 4 $ 34.95 >W 

12" High -Rift. TIL 

I^VDC Co nnw 1 

b^^rormrs i.Ndq+i up dugr mci.l 

nenitMn $19.95 



dcA* Sd?refpV?s — 

PlH'iharTjiabie. Sealed, camped 

: -■ crnirEai d"fi9^d Pm Idnq 

J j e^dduinU'i-iv Pfr'iKl ji ot” I- 
jttf* pOCkl f-Df il-EC wnh ■■ a balict. 
■MdfllUll.m M 



VACUUM PUMP & 
MOTOR 



water; 

CHEMICAL 

PUMP 



Htt : 7 1 2 ' L » 2 HB"Hil*.!H - H 

etui rirmin*H 

Wi Vum. Eype NFl 5 12 

Hum 4 1227? $24.95 Na« 
24V# 15 Ah 

tpb nnrvuli MIt EutJwF'cher 

#CF2*V liem 41 33ft T 

s^if - $24.95 

* Dlt rt.i wi*m^r iwrrw^i, $***0 
Mdff t § Of S i or t W rCarw£a.i It- 



AlifilirAi-or. 4- CFM'15 PS I mn* 
>&■ CGril 50 J intnrminnnt 
Pui>ip in J'recnv esHpind ip p Gf 
■. HP 1625 Rnvi 11 iYAC. 

50 50Hr . -fertuM ph ml*? J.ftA, 
molar Thermally priJlrSEed 
Mounted an motel r.as-r 
Cumaniians. SS"M V m U\'L 
Mfi G«t004^Vlia lodlRui ft G£ 



‘FV Idtm (lutnpAft irivriH 

tele. NiE.ctsU. Rim-wi 50 CPM ^ 
30*t.heml rrw..kwidftQh Keftpd 
iitppHed w- V. HP motor. 1 1 b-2 30V 
'.D -GiOHf TKwmriri!. prouded 

mm: 1 L h fi'ckA ■. 
iwti sii fiies&ooj 

l.vn »19B3 $ 59-50 Ni* 
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AMERICAN DESIGN COMPONENTS? 



atectra-mvchanical components 
tot the hobbyist 



W * w«M0hou39 GO 000 lifrmt ai 
AmencM l^s^lViipprwiifB. - 
(■[niriMuii. oH»n hand-to-flnd cotn- 
pwrtonte fo# kilo ni a fmetion of IheiF 
origlrHl coai! 

Tcu'B lind ttv*r^ part you Fwed — 
alfttwr bfand haw, -of nmoviid Irom 
BqulprrwrH |RFE| Jn flAcalM-m CCruf!- 
(Ion Sul qtMintilHi ir* limned. Older 
tram chrR ad, o* wisii Gur fbIbII h4idw> 
rcrerp and find fiKectly what ycru 
rmd irpm ihe tN3u sends of iierni ert 
display. 

- £4T S-S 



THERE’S NO RISK. 

Wilti our full BO day wairafiiv. 
sny pnrc:K#w tan be ritumsd 
Nfiy rftMn> for fuH credK or refund. 



Af//7£fsef Color Graphics 
Paisonal Computer System 

IDcfri ih! ^'c-.ido mt?<ilai| 

«pwi| j# larmi programt ax an 
JfflftT PC' 



FjbL cdpatwcKK ■ihrM 1 ycHJ id 

il: pw ji - i rn'i 1 1 r 1 1 ft r nlw f>bv*CLI n iMi'IV 
265K. mp 3&OK fmpps db^ rPiv*- CanlarnE 
ti.Jli m fliitl Ctrd Morv^lvafni Card A IV 
idepCor AliDridudH MPubs ft Joysriick, ft 
n luppkd w'GW Fl.ic:: i U5DDS 2 1 

li*nn r1fiQ7? $299.00 n^ 

Acr.attcws AvmWtf* i limited supplYl ' 
n NV Hem flK Cftnrld^e 
PiffMickia BK non talalila FUL.M 

f\um 41 t07U $ 29.95 Np* 

* RS 232 MaduFt w/Powsr Opikm 

Piav43ra EL*. aLnrrliiird RS-23S -C w»mJ Ml» 
PJCD - Hem 4 1 SORB $39,95 N*w 

* Modsm Module 

nnitii JM60B1 $39.95 Nr^k 
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DISK 

DRIVE 



Givm. jow Adam tml . 
rnl^anm •.■lh* Brw H (^ ft 
i Htif-nl Dr< lidd up Id 
leOJCfciVlMai m.1n*msno(i‘ ' Is-i- . ivmh<. 
lrHndunj 5S DD dtlPA. CotiniHrli dirvctlv Id 
you iijMTi momevv caraam Gdm« Wdii* 
iJfiM^ power i> ijJoJv Ditm diek. ft 

D'lvn cf i rnnrkj.ii fttlr Cotuca 47R17 

Itemf12fi30 LAm/th mw $199-00 



404Af Accessories . . 

Atf*m Computer — 

ILeu. p'inlff l )4a * ri^n nuceau 1 . t.ir.r 
ptuge lapftihBrl H nuk ^tiliAyJpn 
'• j. Hfivisaail 1 CAas«ne i’qil j! OiIji 
drwe 2 uarrm -zixitioftinn. priAn#r piflny ft 
arn? fjwfine C*|hKjlF fl' iynnifltg C^tpl. box 
bull m ward anK^ asor. ^ „ „ „ 

Hem 4?4?d Camfilmt- $9 9. 00 
OltB Drive — Item 1 $19-96 
Prinlsf Power Supply - 

Item 'Afi42 $14.95 
ASCtt Ksybo*rd - 

Item *fl&43 $19-96 
Conlrolfers ISelaT 41 - 

l?em *70 1 J $9.95flF£ 

Ad * m CiiHltBi - 

tDbniiilirHI ar SmerE fiesic. b--zv. P&gAra 
ft b'ini CB3H!tte ' Mbti 47 78# 

&A/t£AS &Gl£iV $19.95 

Atfmm Lmk Modem i&attvtma mci | - 

item 41Z3ES $29.95 

Auto Dialer Address Book - 

item 4 1 23 Eiij $19.95 
Adam Daily Pruii WIhbI — 

i-nm *133Qft $3.95 
Adam Ribbon Canddpe — 

Item #13-304 $3,95 
Coteca Ws/dn to Adam 

i ■ p*ns»on K\% - 

«-r F&-B1H $ 59,5 0 



DRIVE 



nmiiaicf 5^ T 
ipeUU lewpuwer 
full nt Arid ball ht. 
[JUir Le^une 

\ ii iim 



115 CFM 
MUFFIN' 
FANS 



ll-SVAC AOHf : 21W 2 BA 
3 SOD FIRM i i Venn mml^r. «k> 
rfimudl tuning Cen tw nrvxjnirit 
lor Ulmwirra or biJt*hi 
Omi 4", l '*n * 1 'd r deep 

NW Mfr INK _ __ 

itemiie^a $12.95 

USED - Mli .t‘i i n ■ ri.-,s j'.' 

Item ^ 534ft $5.95 



* * * * * 

Timex-Smc/wr . . . 

* 2040 * 

PRINTER 



33 (*mn i:umpR:ib* 
w nnv Cf Efte Ttrrtoi Spicion 
compute™, u will 41 our 
PCSftPO tturiprtw LTsee 
■landerd A'*'' thermel 
pipir tl*m If! 5651 

$39«95Nbw 

+ * * 



55 RPM SATELLITE 

POSITION tNG MOTOR 



COMPUTER GRADE 
POWER SUPPLY 



14" EGA COLOR 
MONITOR £25 KhzJ 



PC, XT, X ATGampalityte 



Gthat i/ru nun CM ft cat tactic ± 
C4M4t twadr rtr ptog Mi 

DC Output ftV # 6 imp 
+ EV P 3 eanp. 
h 1 3 V fi jm. r 

Ihijul HBV-60HF DWn g'i r W» 
lfl,4ibfir h ckH 

Irnrn 4S50 1 $ 24, 9 5 New 



160 CFM 

CENTRIFUGAL 
SLOWER 



PC 8300 HOME 
COMPUTER i*4juNmd 

vtrttGAtf Ih* 10W^ 



ftl kayjnect 1 kevW 2KPIAM He^ 
vdn, ZBQA. fl BMH? proc^Eurr 
ROM £K UASC Gj^iilb cep 
■Dund TV pi monrtpr Juv 

h W l^SVAC AjCw^H Tv 

ELAWD ft fJll C^u«. fturr* tHpni Ipr 
Sndw.TrTen IDOOZXB5 
Mb Ptnfe* 3d»0 111 0*4 btiKin I 

Item 41D33A $29.95 New 
Accessories^ . . 

* l^K HAMPACK upgindl 

Item 410337 $9-95 N..w 



| tor iii i.t 
CAft BIX] 

Dthei 
^eplvci 
□pplio^iam 
Ftqi?ien a 
Sii^ rji E$A i.rtfil "Wlii>.iim i - h rrrih 

pjfiiHbi Reialulpon 762 x A 10 
mpM *n|>n, llfl. ‘SO-ftdHi . 
HOW i updie^^n nd I Mid 
n met* houkin^ Mb ft 4- G2f3 
Iih.v #14604 $179.00 ■ 



MAGNIFYING 

LAMP 



MINI 

VACUUM PUMP 



Mut-L-r dm 



1 |jan 



I 



S15V. Meydi. 2 2 imp! 
Bbdly mSclhitp b C F M 22 Ed 
23 Ibv mercury 
D-meriE-ann T'L b 

Mn - Gfil 4M0A V1T0-*E 
Bern flBIll $29.96 taw 



12V BATTERY PACK 
8. MATING CHARGER 
12V # 

9rGAh 



CdneiBlB a I 2 solid puM cell tut - 
tDfie« ftV |^i 9 FiAh bji Cbiwiec’ 
[ed in wm Iry a luiefale Her 
neae Miring benory cfurg#r 
1JVOC gl flnOM? PurEwrlbr 
battery aperaiKt tuya roboticE, 
brim HVIflfl. bijitfA' ft I’i'-h 
nle-mi. elc DA Dm f-i'A :h 

5^'Hi 

*1461 b $29:95 



AMERICAN DESIGN COMPONENTS. 62 JOSEPH S7REET, MOONACHlE, N. J. 07074 



Y£$! Please sertrt me the lollnwing Hems: 
llwn Haw 

1*0 Maiiy'r Owiptii^n Price 



Ttnel 



AlMrs*i 



Tot el 

Ainefiii'O ft tijndlrkj. ^ ■• khip UPS unlii.i 
dElierWiMi epcalied Add $3 plui t □‘'fc toul 
^ Canadian S3 EUun ? ® &&ci CMrpe o*vly 

t*ywL j 5*tn Tjh UN. J reiideriEB isNy. 

1 / ptalf# odd 0^ rpljll 

/ CMDfH TDTftL hh^ w*Miei 

For ait phone orders, ca!i TOLL' FREE 800-524-0809. In New Jersey, 201-939-2710. 



L Vy check or money order ih andftfted 
□ Charge my CTfiChl Card 

□ Visa D MaaEer Cs^Ei □ A,mmx 
CbiUNe 

Exp. Date 

StpiigUAS 



MIMIMUM 

ORDER 

*16 

PM 3£B 



T nlenJ-n-jrvf feeti CCmSu 



Siai* 










McCULLOCH 




ELECTRIC 
LOG SPUTTER 



JACKES-EVANS 



Split b cord ol oak In 
lost 2 hours without 
even breaking a 
sweat or a blister! 
This 1.5 horsepower 
Woodmate I operates 
on 1 10.'120 volts and 
exerts op to 10 tons 
at hard-care split - 
tingforce! Splits logs 
up to 23" tong! 



Features: 

- 1 5 Black & Decker aiecirc motor *in hydraulic >ach 

- Spoilt i&js up- to 20' long. 

« EiB^ta ID ions □! spHlin^ lores 
1 LqhhHQifflit Dorian 
RiSIba 

1 FREE lop Hvufrr included a S3! »v*liw- 
«■ fuu T-r&ifl waiWjU/tyt 



Compare Al: 

$$ 99 . 0(1 



DAMIR* PRICE 



‘298 

Order Kki ft !!■> 1W36B 

|-I 3 ui«] SritfrHflna 14 E, QC 



TABLE SANDER 






LAP-TOP 

COMPUTER 




Grind edges ivmxirfr Jrtri squto Jrtd puJ 

Wpjjp edges ort AniYra, chimed* and feeittdfflJ 

Great tar ihr ftwftt wdtkihvp fend dd-it- 

ydut*mH&r*i 

Features: 

■ Sh ferpefiB kik-mS iCTS&oli 
bl*»u ihafrti clwala. jod 
■HdlMI 

■ Sands and lirntMa 
qLHtfil 't end icairjuefy 

• Lnnj* T grinding and 
tandHig arm* 

■ Adtual^bia zhOfpatvng ar^lt 

• Fufl 2-FP*r Wpn*n«r^l 



Marnjf<iPlLM*ii i 
SdQpHUd n-cE-dil 
175,47 



tln^AHk Pl^K : 



38 



ODvNg BtU igfJSA 

*>4° 



A Powerful 
I Lap-Top Per- 
sonal Com- 
puter That 
Lets you Get 
The Job Done 
Wherever It's 
Convenient! 



Buitl-tn Word Rtxtaatdff, Spread* httai, Fit! fig fend Teie- 
£ 0 mmuni£*titofi*-fta*dy tnaladtty Wherever *chj Gd. 1 

Featur&s: 

■ ftki: HAM mvr-iPf (rtCrpi M.iIh 
* * €^ii i n * , TDflira f "4 /turn Word 

ilfl' T*-Go tw Tfl G* fprsryipi Fjf* 

J.ryj lawn 

■ Fk*R hi Lfe-Niii. m 

i BO CDWni A 11 In* LCC* 

■ i SMhdvrl Pt.*.' ZHC 

VHhilir CM t 

- FvjvrtH m 3 Erf 4 ‘g- Sift NratiPiM HW 
incJudfTll 

- FULL FACTO* r WARRANTY! 

OpIkHUl pferlphn-Tfela 
available Irnm NEC. 



MAftufQClLirefR 

Sirijge^leeJ Plelu 

fHSW 



DAMAR* PRICE 



‘298 

t>0rHD 

Hi ic 



IJ1A 

NAME . 

ADDRESS. 

cmr 

PHQN&, 



FOfl FASTEST SEffV/Cf 
CALI TOLL FREE 

1-800-533-3379 



PRODUCT 



HEM NO 




HEARTH-GLO 12 

WOOD STOVE 

Warm up to a nice 
cozy tire with this 
Hearih-Gto 12 coal/ 
wood burning 
5 fora. Conserves 
energy and accen- 
tuates any rooms 
decorl 

tha rveaw frauds alum^ed ireei h-retw* ■& hnebnck Hoad Rk added ol^di iy and 
hqtw c-ji n - effeeneji wnh the g&od leoka amUmFra arming demanded bjr ioday e 
maik«. AutornalK: wneiecfcnt Iharmostat conuruis heal 
and conserves Nei 

Features: 

* Dft^jniSd IP bmir up !b SftOO *qu4*e toel 

<■ Appi'j’iiM) r J! riLitrillalm'i JE 13 " d* 4 f»fce lb 

wttijgfcits 

- Coal graie included 

-Appm- 3D.DC0D B.lu. bLripid 

* Pa&eve Hosing handle 

- Qass door #ilh safety mash 

* FULL GW-rfifl WJUBUWTYI 



INGERSOLL-RAND 



Miif an iWA C T pvt PibPP* pfp^ftna nun ind 
bofts. vryQVf tifw Juarwlf. er*ny prgjvff 
kvu nwd fp mrt* ew TftJi tfufy 

ih^s#cio^ wii-j hindfa ihU 
JKkfrli #nd Jp#fev>-r 



Fes/Dfes: 

+ hirgh q_v-ip hti&ri i'hjM 

» i mi gears 

+ rifl (xrMr * lavarui lot 
■Hirm^mg 4HAlH rvlfe |!u4l 
i'td-JD 

■ 1 BJ ' H* ■! ] **! cwl #umwn 
+ p .^SquM*[>M« 

■ FUi T-htife 
HrAfiffJWTKI 



■••■■IP. rfc n ■ *. .17 :.■ 



TOTAL 



ST- 



ZIP- 



McCulloch Leg Spwtrl 


&rS5yiD23&B 




Lillie 






JACKE^FVANS $\o*m 


B-nS3-1D3335 




tm 1 


54dOQ 




Di n T.iblu Sander 


BM3-1D2350 




Hfl 


S*M 




WEC UO-T«0C*nipy|f=r 


&-8S31D0156 




S2B9 


Sit JO 




INGEH51XLFWf+D 






59ft 


IS DD 1 




SUB TOTAL 

DE UVERV TO IB U S StftTtS OHLV #1 Mr* add 6*^ Sales Ta * 

TOTAL 

CCflPORLTE OFRCE I6l2! 500 5-4 1 S 









□ CHECK-MONEY ORDER 

O VISA □ MASTERC AR D C AH □ MO 

Send To: DAM ARK INTERNATIONAL, INC, 7714 Brooklyn Blvd., Minneapolis, MN 55443 



EXP. DATE. 
















On ffTzee/s 



Parts, Accessories, Specialty 
and Performance Products 





NATIONAL RADAR EXCHANGE 



r America fi Premier Radar Source 

Gflll tor jI 6 jo Iii 1*11^ 

THE 1 988 FREE 

RADAR ?E>oih0N>s 

D ET E CT OR n •r.-.u^n *i:h ip^ s, 

di|VPD h C B 

GUIDE ^ 



rl-nfl 



iM-FKWiL Vf.MMMrif 

, iWltMU. . 






'A HU, ijV. UlWJ ^ 



WHV OF twf titHwett mcdaum 



r i 

The low-cost, high profit 




career you've 

dreamed 
of... 



Earn BiG proftls with our advanced car 
cleaniT>g and polishing system That makes 
cars s parkle inside and- oui! Stan on a 
shoestring — no experience needed. Car 
owners a no amazed ai the resulls you 
achieve with our etfctuscvg, p won system 
Train at home — wg can have you running 
a profitable business of your own within 
six weeks! Gall today, no obligation, 

* Great money, high demand, repeat 
business la the norm H * Not a frsnchlee 
- you keep every penny you mefce, 

* Video training, right on your TV, 



Call Toll Free: EXT 
1 -800-334-3395 see 3 

for our FREE Information 
Package. Ask about our S2JD0 
INTRO VIDEO remal. 



THE 






Curtis System 

ADVANCED AUTOMOTIVE CARE 
SS63 Mountain Road, Stews. VT 0567? 





Highliner" 



A stereo system above the rest. 



Highfiner introduces a 
totaf new concept for 
stereo listening in 
pickup trucks. Four 
overhead speakers 
provide true stereo 
separation for both 
driver and passenger 
and produces rich 
stereo sound never 
before heard as com- 
pared to conventional 
stereos in pickup 
trucks The Hrghlrner is 
custom designed for 
each model 1 of truck 
and can be painted to 
compliment the truck's 
interior. Highliner is 
warranted for one 
year covering material 
and workmanship, 
Available for Dodge, 
GMC. Chevrolet, Ford. 
Ford extended cabs. 
Chevrolet S-10, GMC 



Overhead four speaker system for trucks. 



S-tS and Ford mid-size 
Ranger Highliner stereo 
system comes complete 
with speakers, grills, 
wires, antenna cable, all 
necessary hardware 
and instructions for 
easy in sfa nation. 



ALL MODELS 1159.95 

ijTell US >QU HW.- rms m Popular 
Mtchjncs and we'n snip ir free I 

Highliner 

T-tfOO- 5 3 1-5 J 5 2 

in TX 450-1213 

Fof fnt brechun write: 

Hone Cojpgr^Nqn QppT HPM 
PO 8ox4l flulvende. TX 7&1&1 



Raise Your Pick-Up 
Front op Rear 

AOD-A-LEAF KIT 

* Snow Plow * Heavy Hauling 

* Saggy Spri ngs * Camper 

* LafgeF Tires * Winch 



*39 >s 

From Or Rear 

HiMMiHiMI- 

P O. Box 260 * Ml. Bracfdock PA 15465 

f BDQ 742 700U 





TRUCK 
BED LINERS 



Rugged Liner Co. 



FREIGHT 

PREPAID 

CONTINENTAL 
U S 0«LV 



F.O. Box 260 * Mi. Braddock. PA *5465 

1 '800 -742 “7000 



BEST ONE MAN BUSINESS EVER 

Earn up id S 1 00-^00 per day 



us Pniera 
ssanos 

full or p apt Time * Shi small or lahge 

Ffave aim&rs. iWf k 1w mu' 

Service Irorn rrxjtn; sr sar-onary :oc^hor ■ Service 'eraii 
pgt> c*Caf dealers J eei accixinis mjr^ipahhes ta 
washes * risry arneis 

Eq^pm^rS Supples are 

Tire Customizing Unit 

ng Iires * rep&ir cur& d^n^ge * 

i rer-Kjve^isec eflers * LhwgeUyie^wr.rtewa * add 
t$QT Slrpft. qcd. e^c 

Windshield Repair Kit * Commercial Repair A Dyeing 
Kit * P isfcssionai Velouf Repair Kil i Pin Striping + 
Body-Side Molding Pacha 9 ? * Polish A Waring 
Pftktg* 

We ixgvirie&eonflicai mar^gir^nrfg a:oui ^sUiule 

m Danas T ms 

EatersepinJlr^^Dsias 
Ftrancin^ Stjr qua red indundusla 
SSCO renlgi kr vde* shew^g acluji use cH equsne-r 
supples 

Frp§ Horm^pn k? 

AUTO D-TA1L PLUS 

10541 Royal Clut> Lane 
Dallas, TX 7S229 £21 4)351 -4757 E*l 21 6 

BEST PRICES IH USA PM3 08 




POPULAR MECHANICS • MABCH 198B 




1 





START YOUR OWN 
PROFITABLE CASH BUS/NESS 
• EVEN WHILE LEARNING! 



BE YOUR OWN 



...BE A 
LOCKSMITH 

There is a difference 
in locksmithing 
training and 
the difference 
isNRl 












Only HR I gives 
you such complete 
training, so much real 
bench experience., and the 
confidence and all the idoIa 
you wkU need eo e am ca^ti 
money Fast. 

A wdl-f rained locksmith cams money in 
many different wi^«iostiiliqt locks in apart- 
ments. homes, busint^ws, and auf csmofolls, 
fixing broken locks, cutting new key*, and more. 
And this huge marker is just begging for new 
qualified locksmiths. Today there is only one 
locksm ij h for every Lfl.000 people! 



CmwofHiKM 

Thorough stejvby-Mep lessors and pro- 
fessional locksmithing equipment such, as the 
Taylor KD5 Key Machine give you hands-on 
experience in this ©cdiing growth field. You 1 IJ 
start earning, huge cash profits of BOO^c id 
duplicating k eys, And only NR3 offers 
yon an Electronic Security Alarm training 
system. 

Compare! NRT offers ihe only course t hat 
is nationally approved by the accrediting com- 
mission of the National Horne Study Council . 

Compare f NR! \ course training has been 
broken down into 10 learning modules, each 
w ith the right Dumber of tascins to keep your 



f mi n ioy at an easy - m- follow pace. 
All the kssous-,, hands-on i mining* and 
experiment hp^ b^udr*rloped to entire that 
you begin praelwing from the very first day . . . 
And ca n begin ma k mg cash as soon ai you like. 
AH I he maney-making wnetsofa locksmitliing 
i radc will become your* with your N R lira ining . 

Mua, only Nftl ^ivet, you training in both 
IsjckxnbLtliing and electronics RCiHrily system* in 
one complete eoqr*C- 

Star! Your Own Bwln«fi,NK«r 
Part-Time, Even From Tour Heme 

Add 10 your iiScDrrte with puii-iimi: work 
with established buck smith* . . .start your own 
pan -lime of retirement business in your own 
home make locksmithing and security u 

fulf-iime career as a skilled leclinictan in your 
own growing business. There ts opportunely 
everywhere! 

NRl’s Free 4-color booklet witl show you 
how quickly you can train to be your own boss 
in a proHablc locksmithing business and gain 
the respect you deserve as a trained technician 
Eike Other professionals m your community 



SEND FOR FULL INFORMATION BOOKLET TOD 1 AT! COMPARE 
THERE'S NO OBLIGATION AND NO SALESMAN WILL CALL! 



1 
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SCHOOLS 

McG raw- mil Cootinutng Education Canlitr J. ; Jl 

S^WisctifmAvBnije.W^hingfon, DC2Q01S ifl I 

Wh’II give ftm tomomJW. 

S' CUTCH aNE FRET CATALOG WIT 

□ i^iwyHwiAaflrtmiLs™^ 

□ CUfli C^irirurM«tifwis. 

n A IruJusIrul Centres 

□ CaJo 1 TV. Ajdo antf Vim SysTFri fjfffwmfl 

□ Eteinsiits [fejtjn 



□ Jha*j] EkOranifi 

□ t!FTTHi«ulKFis bertrames 
O influjjriu ttKlnwcs 

□ Baut iNrirTHiica 

□ fifefftH* SiTwcwg 

□ Smpl ErvgintSff'veirva 



For Carter cfiuf&es 
approved under GL bill 

p check iw details 



Your home 

workshop 

can PAY-OFF 




4-iN-l 
Power Feed 
Power Tool. 



BIG-ii 



PLANE •MOLD* SAW* SAND 

Four power tools in one — a real 
money-maker for you! 

The PI ancrr/ Mo Id cr /Sander/ Saw is a 
versatile piece nf machinery. It turns out 
profitable precision molding;, trim, floor- 
ing > film i In re . . in till popular patterns 
Pips, plants molds, sand* .separately . . 
(m in comminution. Used by individual 
home craftsman, cabinet and. picture fram- 
ing shops, lumberyards, contractors and 
carpculcrc, 

Never before has there been a four- 
way* heavy-duty wcxm! worker dial so 
many jobs for so liltlc cost. Saws to 
width, planes m desired thickness, and 
molds to any choice of patterns. Sunds to 
a sal in smooth finish Provides I rou- 
ble-free performance. And is ms simple to 
ope rale even beginners can use it! 



30-Pay FREE Tfigj! exciting facts 

NO QMU&ATt&W-NQ 5 AIMS MAN Will CALL 

BUSH COUPON 
TODAY f 



tak'v-Ndisjw Co 
HD I El 



I 

! 



cvfirtltni] (Xn 9IJM 
Kansu City. *fln 6HP2Q 



V 



Fpley ftcllpv Cd 
63Di tqviijfcip Hd. 

CM- 51J74 

ulirmi City M*. 6 -i 1 FD 




□ YES, /ii’fuif irnJ mf ike F'KF'.t flrwAlff tfmi 

^TS IHr itmplrie tib ts utjjjif *t'Xr l r lan- 
fr- MotdrrSttHdfr-Saw uttri fhti dtmiii rm 
hftw J ran qualify R*f M JP-bflV f^it rfJcjJ 
rrjf^J tn ray UrJ-'p i \tmkrifat\d tkffY n 
.Vn fJfc/rjpuirJii (m t i ikiit fro Sattfimm will 
rati 



P4t- 



- Ifc- 



\ 

I 

a 

I 

! 



\ 5 ? 







The Wbr L d 5 Largest Mlgr gl 
j||K Ouilily FDMable Bandsaw khlis 

Now with Hy draulic Log Handily 

* Qrm Mfln 1,0*0 *. T^iisv, Clamp® 

* C^parii -w up to 37 D'ft 
X33 Li- ^ 

' Sale - P4Hc;*p EffigitHifl ** 

* Mprfll ump{?rjwf LD 0 

FIVE MODEL® 

AVAILABLE f 1 W 



BUY DIRECT— a FACTORY SALES LOCATIONS- 
For our ^-PagaCflliilDo, S-u-nd Si.QQirj- 
WDDd'HIn^lhpC offilMlW lOttiSlrwr. 
fcndianapoRs. IM ^sSr* pr Call (3t71 27M542 




A good 
miter is 
hard to 
find ... 

Now you know 
wtiPf f to look! 

u* 4 r | n tr*l*Y 



POOTAIUCR CORPORA T\QN 

ttPllc f hkTT ^4 * Ur pi. PM iitti 

WfeuJlc*. VT 0WS9 - &0^ta7J-y«>4 

hamr 

Ufau 



SAVE 25-85% 

NfajtaArop 
Motor 

mm 19- no* 

$ 69.95 




* Bcud amw CENTURY Idul for lypudwark' 

mq iqu^iunl, ptnni kook,, ur eoaprMHii. 
pumn w*ah*n H itc- Qp«u dnp-prml dwi^n- 
115 VAC, X KF P 3450 RFM, S P k™, 

b0 rveka, CCW. cqp* duly, Shah 4 Y r daora - 

* W a - $k# w» a 6^" i r. 

CALL 800-228-3407 
Burden’s Surplus Center 

INI Wm tJ*»P0 So, S22&PH • trroh hf SB0! 22» 

As k Esl Eiss . CMiilS taL 



$28.00 WOODWORKERS' 
PACKAGE 



*V«u Cql.3 25 full ^ iM Tlmker pere ^5 m ini 
shaker pep b 25 mug rack pegs , 25 tie tick 
[peg.*, plus a uniipjc horse design coal rack 
plan, beautiful full iij* tie fbcJe pirn, ami a lull 
si?xmug raxk plan- 

-Kut Thai 1 ! Not Alh Patterns for lO^nr&L 
nans — i hanger for poi holders note pud 
holder. napkin header. muffin wsfver. doughnui 
bolder, pretzel hukler. cldin&ei holder, Lrufe- 
rack, lowd bar, and spice iticlf- Ru*: full size 
plans for four cars and garage. You’ll alto 
receive put woodworking catalog. Iwidtd with 
proI&SliCflial power Look, hand lDoli h wood 

E na, books. pLans and lots more Order up to 
□r of these packages. Add $2-95 shipping and 
handling for each package. 

Woodworkers Pkg.-Jui f $$. <?57"j 



Hi 



. -*[■■** 




Narrifl 

Address 

City 



Sill* 



.Zip. 



I 

I TOTAL: 

Add 52.95 
Shpq^Hdlnn 
1 Ea.Pkg (WA 
] Ria, add 50a 
1 each- ordir for 

^ „ „ 51°^j 



QifSlMf 

Pt£n 

£9.95 a* 



Mini Check OT 
ktaney Ode* To- 

TrencMJne*, Ine. 
Bo* 6447M 
375 Boaehim 51 
Chalsii. MA 
021 50 



WOODCARVING 

[S FUN & PROFITABLE 1 

Ikcrnf to carL=€ d#CfliyX 
iiatuei or flan stocks 7 
Hi eaay when you use 
the DupNCirverSeiiei 
wood carving 
thtriM. A patented five 
axil carving action allow* these machines 
to complete difficult undercuts and con- 
tours as no other machine can- Complete: 
machines are available from 1359.00. 

si'sn j i t/jftjR oim *Vte use BRoan w: 

A YD PRfCELKT 

ji’J MAflUW SNPU 3 TRIES I WC 

SSlS- Rt 70 T»*i lll.OepE.M-l 
Cuhh-rra.^.C 2S7J7 




OLSON Saw Blades 
And Woodworking 

SUPPLIES 

tTkerr aonJyene®ourceUial deliver® the fuu^t 
quahty wTOdcutting supplies 

For over 60 years ihe 
Olwn Saw Company ha® 
hiert thv thfflCV of ft 
pno(&siioiruiLs 

Send lod-Ay b cur FREE 
mail unirr and 

SAVE on a complclc 
seiectuun nf hand, roll, 
JTel, L-^rbide tip|wd 
dfculai uw blades, wrwd 
bits and sanding ■ 
wries 



OLSON 



a & 






Olson Catalog Sales 
Dept. I’M 
Bethel, CT (WaOl 
203-792-8622 



HORTON BRASSES 

Nooks Hill Road P.O. Boi 120- P M 
Cromwell, CT 064 16 (2031 636-4400 
HORTON BRASSES are authentic 
copioB ofl7th, 18th, 19th St early 
20th century pulls. 




Mfra. of Hardware for Homes & 
Antiques for over 50 yn. 

Sgnri B.M for i (jdiJofut. 
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Special Section lor 
Woodworking, Hardware. 
Tools. Equipment and 
Special Products Sold by Mail. 
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CLASSIFIED 

ADVERTISEMENTS 



- 1 



Sophie tirunuiviirj. Classified Sales Manager Dorothy NoLiin, OasiFfi&d Service Mftftijger 

$7.35 pm wsfd payable In advance each irsseRluru Minimum irisertion ten words. 

Hold thcr. capitalised wo rds — $1 <X> per word addit ionaJ (First word set in Bold Face at. no 
extra ihargu, Zip Code Free.) Centered Headlines in ML Bold-PacS LeL5dr& --$50.00. 

The next available issue to place An advertisement in Amerttai's Nto, 1 O&SSifiGei Section LS MAY, Th& cluing is MARCH 4th- 
Sond remittance payable and otdflr to Popular Mectiankfi, CkMsIled DiJpansrient, 224 W^st 57th Street, Kew York, Mew York 10019. 
Please indjcftto HoacUri^ und^r which ad Is no appear. As a tons tinker service and in cooperation with our mail-order ad veitLsers 
who use post office box addresses for da air convenience in handling your Order, Popular Mechanics 
maintains a register oi such rnaU -order advartisars oomaiiiing their -coimplijtu names and street 

Ativsrxis&rc using P.0. Bm ntumJwr must furnish complete name m6 street address for our records. 

To avoid cSfrlfry ^ publication of yffur ad, pl.oa.4w send samples and descriptive materials with your request, 
if your ad does not stale clearly what Ik being offered 



PLEASE NOTE; WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REDDEST OUR ORDER FORM, 



PUBLISHER S MART 
BOOKS & PUBLICATIONS 



PUBLISH Vflvr Booh! Join rwjr futcwflul 4 U*:hgrp. All 
subjects uwrtiefj P\lbktily. Pt^rli^rtg b*-:ft>i 1 rtul tifrokS 
Send for Ifcblillpd twkhjC .irirl fuse m&w&iriiX 
Cnsfltosi PTWift. Qr^. PM. 11 Wi^l 3?Sfr**l K*w furk 10301 



MANAGING RENTALS. Brochure gives d^laised siepsf 
Send &? PH. Bo* 459. Marsing Waho &%& 



success books For Fun. p^u a fh* 

Catalog Wi::f Tg P-obfiri;; Prp(fuc1>-2C. "sHAt FttfrHmrncfii 
Hofl. Mictiigam 4A342 



AN TONE tan become DEBT-FREEi Write Todd*! Adunfr: 
Publishing 33M SbendwL Suite 349 b. Amherst. NT M225 



HOW to make up to*?5ti ne^ SS LBC 43>6 

Urrta Ln. Sv4b 100. Alvin. Ik 7?5il 



L LATIN TO REPAIR TYPEWRITERS. COMPUTERS, CAL 
CLTLATORS. Huflri p-ollls |KMStolfi Send 4995 1o; 
Columbus EMOPliya Typewriter 1995 Mgr^* Road 
Columbus. 0*ins 432?fl 



DIGGING IN VGUFl GWN GOAL MIND i* 4 fertile! guatArt- 
IveU Id- bring yf-u ft GOLD MINT nr irfimil&J SuCGMA diiU 
w6u-.ih, nr ya-j money back Valuable Intormabon sections 
incluoed. Details. Trajf^tofflws^ransmindokKiy), p .U 6-ox 
30473. Dfipt PM. WtiVpI'ifl. TN 301 93 



SUHPtfl&TfCrtER quot^sions ?00 laniwttcaily lynny, 
whty. eafcfflslic S? L8A5E R?3M. 440 Hibiscus 

Boulevard. M&rmt Island, FL 32955 



MAGAZINES 



WORUTWlOE En(5LI&k NEWSPAPEBSHAGAZINES, 
FREE BROCHURE. Mulsirrourapep*^, Bos 
DES3. fra m Point. California $2629 



CATALOGS 



FREE. Catalog! Lwl*y Gihi, G$45 Th^tna^ Av? S*.. 
MN 



Sby Kffifvm eyiLfinV ITEMS uL WhDle^ld. Stoe ug> LO 
60%. Nupe SfllacHon. Satiaraclion Guarani wd. i^asl Sorvioa 
S«r»d If FREE GaSatog. Smoky Mountain stmPo- Wiorks. Boie 
7^FM. SwvurvilM. TN 3-7362 



LEATHERS It A'FT CATALOG, Qw?r 2SKW- rtsms Lar^ 
safoc1«?n available gemuinK ktaihpq, *ggi^ books. 
si.'l>[i|in -r ? . Fim- u|jhDlVl:if y ulility ^Jirr'rMsrlt ksiHy*r4 ii.^dai- 
e*obcA Be<1 mallei, moccasin Mts and mW Sond 5 1 .00 
psltfhdlg 1o Tandy L^alher Coonpany. Oem. PM360C. P.0. 
Bo* £&R Fort Worm. TX 761 13 



PORTABLE LIGHTS - Porke? To Fowertul Uan- 

toms, CaiafloQ ti.OO RelundaWa. Original Portable Ugm 
SlK>P- Apache Crwtfk, Rtn&®rva. ffi M. &7&30 



GIFT CATALOG 3 ■ ®. JIM HAMMOCK 

INTER NATIONAL, 131 Sourh M E" SlrUrtt. Vakt, aWrtbgma 
7403* 



QUALTTT QflTS: GertviiAft! braii, ^oallWr, wo*d. FrQV 
caEe»>, The SloffiboLfse. WO Cl Camlo*. Alherton. CA 
S*0£5 



POHTLfl'E FREE PHOTO Y1DEO CATALOG 

BEST bn ihe Industry. 4.<D00 Qrand name^. umuua end 
unusual jiams. aiHeowol pric« and Fe*rf ti^yice. For Fro® 
copy write Partei's Camera Slo.^, bos fjaa.Oepi PM. Cedar 
fails. I* *0613 of ptione. 1- 900-5*3- ZOOl 



StAlNltSS Stifll HaKP^afe. Catalog &00 CUsw 

CftBBEiii. Bow: S3. danyiBW. IL 6003S 



HANDVMAN'S RiEjk* 1*.Q0® iLinU Ftir Bi^ine^ Hum«. 
Rttfumlnblij U-5 HtchaniCfli, PO &vr 553 Mourn 
ProipoCl, IL E0056 



DETECTIVES INVESTIGATORS: Calebs luadsd VnllH 
ofeelraflLes. books end videncas^ta^! Si Huntek. Bo* 
\29£2, Wnnsi on-Sale- n. h#C 271 17. 



AUTOMOBILES 



IS IT IrjM you Ljn buy j*i“(ja Inr under $300 IhrDugh aha 
U.S-. CkmK::cnen?7 Gd Iba facia l&Jay 3 Cal! 1-31 3-742-1 «2 
Eat. 7133 



THEE AlTfOMOWLE SICUHrry CATALOG; Lanpe^ w- 

ieebon available i>o-H-youn»lr alarms, hgfld'Vwhs. 

gl355 Aflgw 4 ImmarlialH ^>«iliwrv Send 

SI 00 Automnhvv Security GquipnwnE, UMpE. 2. P.O D At 

‘.m PIjinvmM.NeMi Ygtfc 11B3 



4M ENGINE SWAPS : ?k-nd %? li^fiUilvferSiuii manual and 
falnftjg ADVANCE ADAPTERS B4 k 247, Paso Rdbles 
C^lif. 33447 



SUCk 50 POff LESS. S3' p.pd *33 COO Chuantiy dis- 
counts SUCK, P O B®x 77^. £an Jftw. CAtek&Oor i^Ofk 
LElsS WEAR. |Ui CA 40a- 72^664 



VAPOR CfirtXJie tor Tnples MPG. Fr«- Inlgrmfltign H*A 
AS PV &swimg Grwn, MO 



BECOME an -:i\-s$per.de«s automobi'e d^Mynl broker el 
foraigfl and Amanean cars, Sand tor Ljttxury Car Busmioh 
Opportur.iiy Raqoii *20.00. 0E$ Lokuiy WoIot. Eu?c £iO*i. 
CatonsviHe. MerylaiMi 3U-M 



AUTO SUPPLIES £ EQUIPMENT 



ALTERNATOR Glpnw^rtlla*■ PctiuiidM^ & pi?k —‘rii.-:: HY 
TvghnglpgiB*, Bc-h 26024, Lai Vcg:tS. NV 69126 



PART'S. Army «nri ifuok parts Spare P*rts 4 

Equ-jJirkWH Co., P.O. Box 751. Lax«nglon. kenlucAv 40567- 
0751 



CAMSH.AFT ASSEMBLY IncludK CBinshatt. Irttws Tim- 
ing Set Ahd Lutee. 2B3-350 Chev> On hr &33.B5. CPIWR Call’ 
Quole dialog *2.® LfFS. COO Eng^ Se^ce Croup. 
Det.il HM. Bo^ 13053. Le«s±ng M| 46S0s 



CORVAIR PAffTS ^ S4ANT Catalog or a. WO - Ryphed 
- J4.M. OarkeCOnYAIR PARTS, Rl 2. Shelbum*. UA01 J70 

HIGH MILEAGE CARBURETORS. TfOtt They Wort!' FREE. 
TTSC. 2E6i Zunfe&hl. Sute 173-3A. Si. Chasles MO S3^J 



"BELT BRA" SEATBELT COMFORT PAD Black Ad piil- 
able, 51 opi Seralclung. Send 17.3S Box MortlebaBo. 
CeWarme H0640. Shipped Samo Day 



FOREIGN Cttf parta, WhotB&aie Dtslniwlori Y^eioDmei 
C-j. , :a’Kj S3 jOD. JE3CQ 503 Main Slreet, Flivertofi. NJ 06O77 



SAVE mgngy gn eja? ftwg; Pv -fipaifi . in^raa^a 
pertOTin^iic*. Syaten> 1 4i piu& . Gua^ariteod Free ptm* 
DaH. Bo^ » AM*fHywi. P fl . . NSj&Qm 



HE fair TOUR OWN TOES] Manual bre chaihj^ br^ke 
bead. dismcufUB end also mounts nm- gn *in«! Comping- 
P ! any*l?00 Prgdutls. PO J-jrt As»il#gpl» 0*ito 

44604 



OW1K START 120 Ociaiw Push Bmton pjcpane INJEC- 
TOR Plana 64.95 Bo* 06- 11 95 Fort Myera. Flajufei 339D6- 
1195 



MOTiORCrCLEX, MOTORSCOOTERS A 
SUPPLIES 



Gt> KLARfS, Mimthkea. Aura Krt&. Parts. Engmea Lo^oa? 
PNrj&i Largeal Selerlion. 00 Hjge Calatofl 53 00 
Refundable Kad World. Dept C.. iasb Mentor Ave- 
Pterwswhe. Ohio 4*077 



MlNI-EMkE Kn-— $46.00 Tto Thrwand Fgur ^hc®! ATVj 
;> ur. Engine? und P^rL- 1 9$B Whuloi.ii j j Cj'.i jlj vv:Lh 20 i - 10 
DsBtuunH • - $2.01 Ktelifi Kit. P.O. BOj? 543, Cbiler, 
New Jeniav 07624-0546. 



GO-KARTS lacitiry d-irect Srem 535.95 ed $239 95 complete 
catalog 51. QD Schmleder. p.G Boa 1*2. Spnngt-own. fa 
10081 



AVLAT HD^ r HAW5GUDJNG 



UGSIGN Rulitf A.jfAaniKS, H?r-g Glirkrs Sirnpirfwd pufcb 
catinn? brochure ,?5v Mi^Cgy Aircrall, Suite 243, Eta. J, 
Manhattan Beath, CA 9Q2B6 



HO&Bif HELICOPTER, Chop^ L^irjl g^i Singl^&g^ 
H^iwplir Simply ConMrgtlKjfi— Mctor*ycle F^g .^i 
Brochure. Pohn'dva. Qujl 670M. S:. Remi, Uuebee. 

QanMa JOL 21_0 



FLYING ALTFOMOflriJE Guild fdr Intormtfli**! 

$500 R^"=y Righri, lnc„ Suiie 261C. 5555 Zuni S E.. 
Albuquerque. NM $7166 



SPACE A ASTRONAUTS 



BOOMERANGS . . . H4TECH RETURNS! Pbtpzarbenaie. 
Fatih Wood Canairudeil. World = Be^! ! CoMeitibte. 11th 
Annual Catalog FREE? B^omefangMerv. 1BQ6-1 N. 3rd . 
Monroe LA 71M1-42S 



NAiA nmbi«ms. toye. giUe. -wlipgUsNs C^tplog $?00 
Ratondahlc. Cplk>c10r Trvrtfls. Qg» 361. Doylca. Qhid 45409 



HOVERCRAFT 



HOVERCRAFT P lp^ A!l f>1^lgg $100 Unwell 

Hovercrall, Boa 261. C-OrCiOVa. Ithnoia 61242 



ACRO-CAR AmtJ^ing No^rCrelt buill ^ife^ly with grdmary 
t^oN. La^nny>wc? engine power Carrier one mart plus 
Hoyftij, Ihea forward, baokwato Srdew-aye over fexid^rw* 
*eter. Cdtnplele conslruelion otene ar^S brush uw 51095 

Aerm-pTcverls Bm $ ■ 1 6PM. Ciinlon. Nw 



flAHTLETT F fying Sauwr UHra-Lighi Hgwjrtrati Fealurad 
In [Jpifun^ntji.y Film- Beyond POwrns) By Crdi 

nary Lawn Mpw^r fifgj-rfr. COrnpl^lS P1an$-$1OO0 Send 70. 
Herb BnrtleiL PC- Bc» V5GM. Snlverdik, WA Wm 



(Continued on nest pdg«l 
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HOVERCRAFT 

IGotffriwd frfrm pracMJlng page) 

PEGASUS: M 4 v£r Ovei PitldS, p;lr <!iiy Idti u,“ Arty Surface 
Ifeat's siai and hte<S Build rl floureall Par about SiM-rtorth dr 
plftttt&j *;vJ paint And an old lawnmower i^ngine The 
Pegasus has a 7-F1 [ha and hbMera Kf abo^e Ihe ground. A 
gakon of regular qii prawdes 3 hours of [tying lime PC- 
1 E?00 - $3,m Sflnd Ofder To Popular M&chanic*. P 0 Sox 
1014. AbOpO CUV Sldlhon. *Mrt York NY 10101 



Cfi S d RADIO A HAM EQUIPMENT 



POLICE S^anrwf^ *3*aiOffl. fte^anc^ HPF &o> IflZJxPM 
Denver COKHI9 



CB HOfflFICATKHtSa Fqquflncin. aiider* FM. jniplif *& 

boohs, km repair*. high.f-nhgrrPflnop jpccwories CMfllpg 
52 CBCL Bo* 3t5WM PhOenu, AZ 05Q40 



SiCflET CB PUBLICATIONS JmMWIiearfmrtA. schemata, 
it£.|. KiJ*. FM, u*m aeceascmei, OGCfcB. GrtlralDy $1.C0 
I’Rl^und^'x^X Titian Enterprises. P.Q Boj SM69 Corpus 
Chritli Trisas 7041? 5t2 053-2935 



SYLVANIAttlfiES Huge discounts €Lf 6 6W6 lH9We1c 
A rleo Supply. KJZ6 MarAffl. Philadelphia. Aenna i g 1 3 $ ? i &- 
4^-3610 



ELEcmowacs 



BOGGED? WIRETAPPED? Find out last 1 Counterm®* 
SjjrflS equipment catelgg $1 Capri Ekrctmnica ESiix MSP 

Bvyfalri CO 0*1 22 



HGHT VtStQN SCOPES. fla«™n<i!ftfld Mditary unite. 
Both Sterligfrl |Pasfi*vc) and telrarod iAcIac). Catalogs. 
S4 <W SIAwOComponem^P O Dertti£74. San Bernardino 
CA 0*oi2. (71*1 63^2726 



ELECTRONICS FOR SECUWTT. COUNTEflSLlHYElL- 
LANDE AND PERSONAL PROTECTION CATALOG (1 
HUWTEREX, BOX 12922, WNSTOH-SALEII. NC 17117 



MINIATURE t~leizL*0ftiti like Jar** Bond Catalog SJ.DG- 
F I. P Emeipri&es, POB 61372 Palo Alto. Gal-1 M30S 



MICROWAVE OVEN RADIATION leakage deieaor. S3 95 
i> p. Q-uird aguMi possanle excessive micrartiveasiposijne 
Satqilfi^ reliable, easy to use meter Money back quaran- 
lee 3AFEWAVE Inc PO. B FQS5 Ftedwoed City, CA 
■9+D63 



FLASHHG PORCH LIGHT SWCH 3 Way S^lCh Con- 
vexls Your Porch Light imo Emergency Fustier. GrvUfl b<^ 
F-laslung Helps Emergency Services Find You Fasl. Tei. 
Tlwn Look idf Ihe PLASNfftG UGHTr UL« S 19 96 TkP 
S^slertnE. Best B97. WauSoma. Wi &*56? 



BULB nsr?5Jdera| alarm syslem fw tender SSO 00 M ' Hjr 
Miow you hgw la KEEP CRIME FROM SLITHERING ML. 
BASE a iaas ElecirdrtrC Wizards PO. 3dk l«6T 
MfflfH&gMlia. MN f-MI-1 



COMPUTERS & SOFTWARE 



DO ALGEBRA - SOLVE SIMULTANEOUS EQUATliOf#^ 
elc. on yiour COMM-ODORi W IBMPC 

54® ti* Maple Leaft S<rft«arp. 401. ftentiam. MA 



FREE I'rogremi 1 ' IDMjm: i Apples, ConynDdDiea."rts#-flA 
Adan> TFtSeos. EfRAf^FiA. 0ax San Die^t> 

9?ite 



PtGHRE TOUR TAXES BT COMPUTER, ah ne^ lor tSg? 
SAVE MONEY. SAVE TIME. Sflnd I.15W Igc Uj1u 5 Tcmplale 
dqk I?. BLN. 13? LiaurtH! Streilurd, CT 06497 



SKOAL OFFER! DISKETTES, ^ih 6 26" OS CO 39 write 
■-•iio;h l^ls-of 3-5'DS.0S l^i^nch Ldn pf &Q Mpney 

i:acH gu'jirunic-L Coll Dir*tl Miiid M 1-SGO ?H6 £ai97. M-F 9-T 
E57. Ctler enfhr^A 3-3^-&6 



STEREO, CASSETTE TAPES, ETC^ 



THOUSANDS OF GfLEMCSI H3r^ta.imd4& rpm hilrwonfe 
Isrdmllw -3^ 40 yeDr;s ^lud^ SW ^ugntrv rock: 

Sfr.*ij DO idr c^ialug in A^^erican Ph>. po 0o ■ 654^5, 
Ltept PM Loe Angers, CA 90066 



COMPACT DISCS. Yiur Mu±it! Be.^a.ne' ClWfltog S S 00 
TO#ei. DueAirk MD 307S4-D21S 



TV VIDEO EQUIPMENT 

NOTIC E' USE OF CBflTAW IT! MS JN THIS 
CtASSnCAHOHnCOMHCS STATION 
AUTHORIZATION. 



CABLE TV Conveners, quality merehwKfcsd. *e ^hip 
C.O.O.. Km price* Send S?S0 ^or cartalog Cablelnohics 
Uhlimrted. P.O Bdk 265PM. &. Weymouth. -MACfiiSCi £6171 
043-5191 



ltd popular mechanics * march 1988 



REPAIR ixiiti VN S #nd Hvta tape* wil^ our ViOfiO 1 APt 
REPAIR KJT. &phnffldien gnar0n.lwd Only H0M ppfl 
Send in. Hmmm. Ah-Xj^clcr t4&7* EitV Uin San 

Lftindro, CA 94579 



CABLE TV CONVERTERS. Suvnhric A|l H rr1i JersoW.Ocik. 
Zeneh Hamlin Mirny glhnn N#w VIDEO HOPPEH ' Thp 
Cdfry Killer Viad. MfC A Am»x l-*O&fl3^70^. MR Inc 
t0517 Upldn CirtM, Blwirurnglgn, MN 65431, 



T.V. TufHbl^NglchFillffirs Fr#e Brochure- DK Video 
C3M25. IYnrg.tiM k FL 33063. l-£3QSl-?6?-9W 



VIDEO TAPE REPAIR WT. quick pannan^m >®pa/te 
SAVES EXPENSIVE VHS, BETA T*jxjs Hsy wslmctiDnE 
guaranteed S6S6 Snve^mgnL Inlg Lid 013 Kl^malh l)rp 
QA -94505. 



CABLE T V. EODIPMENT JorrWdL fr^ilh. &UBn?ific Atlan- 
Ui. Hamlin Oak Filter* Resngl^s end Mgr^' COD ‘s acwpl 
cd D^fi-rS Wan&td. TrarrJ.Wgrk# CaWt Co M-6«n 



CAMPERS A TttAIXfrtS^-Hm, PLANS 



BDRL& YOUR OWN - travel 3raih?r - *■■ hh Whreele^ - 
MtjtDrhgrnci- Camper - Pvckwp Cover - Ktana- Fatlems- Kiii- 
Calaieg |i Gten-L R-v s. 9n62PM P&Mcrans. Box iecw. 
Bfrfllte^er. CA *706 



TRAILER PARTS 



TfiAfLBR Pad* Many - hard To F ind Pad.* A? Page Catalog 
52 00 frffrj Trjilate 10{is Auburn Rd . RochBSle*. Michiffan 
4006^ 



TD WL6R PARTS lor personal or oommerca* nw. Coei- 
piele catalog S3.0(? C r ot1 Trailer Supply. 43G5.Trumen fead 
kans^Oly M0 64TJ7 



BOATS. OUTBOARDS, TRAILERS, ft 
KITS 



BOAT KITS - PLANS ■ PATTERNS ■ Pl^wgc*d WggeS 
EpoHjf - F iMngtaaa - Sleel - Aluminum - WORLD'S LARGEST 
COMPLETE LINE - E -7D' Sarfboata - forte t boats - Cruisera ■ 
Sporttware - House boa!* - Hydroplanea - TunnetPiAla - 
Duoabcnrte- Duckbeala- CarvDea-' Kay a- a Dories - Prams - 
MuihhullE - CATALOG 53 Kf (Ajrma4 55QQ| includes 
tadernaiiongfl tjaiai-^g BJid Sy^ies CalaH>g (Epoxies 
FfeergljSS-FIglatiOn Fgami BOOK Boatbuilding 

66 00 QLARKCRAFT. 16 P Aquiline Tgnnwanda NY 
14160 



BOAT PLANS ■ PATTERNS ^ KITS Hundrpfl? ^if diteigmp ■ 
7 -5fi' - Santo'! - Powftr ■ sponhshari^ Houseboite 
Ho^boats - UuotKiflU fiaaaboala Ganoa 4 - Kayaks - 
HydropLinEte ■ Dgrip* ■ En.ilfailc-rs ■ Simple gcnclHKtrgn 
iPrdvi^ infl'ii^nod! r-ehv&indiiut. asnng* 1 Grgiintic 160- 
page CATALOG S3 -30 1 5-1 30 Airmail) - Intfudes Tree "Bnal 
building SuppUis catalog - Fibet^laas-Taaiemfiga - Glues - 
HoypiuliDnary pDHygnp-PffxyBtedld' iria^al 12 - 3 C 
GLEAMh Roaecrans Ekix 1604MP EJeiiflbrter. CA 

W?M 



EYWRIJDES . NSW Am B^g^ins ■ Top Brands all 

slzp^ $200 handling Swl McCulloch pons 
ElecEra Merino, 614> Marrick R:>;id Lynhrocik. Iliow Vnrfc 

iiisea 



32 -40' cu’.vnnrun 1D& hgdr^- Details, phnKa $5 Otis 
Douglae Be* 1 !46p. Warsaw VA 3257? 



ATMiETlC EQUIPMENT AMP BQPV 
BUILDING COURSES 



BIGGE R -Uhim P^wrrlul f^-viiea - i^ler! 1 Fr« 
Universai. Bax 66S4A DeHo4 Michigan 4i?40 



KUHG-FU Fw Lftsaon* BendSI.MIOJ Pioeta^a McLru. 
Sot 17S5. Oepi PMflflC. Honolulu. Hawaii sbk^ 



SEVEN, unique aupei eflective boov building 1>p* 55.00 
SAlSE JftLaur Enlsnpnse*. &<jt I 7fl3. Plymouth. MA IJ2$9Q 

- — — f* — 

SPORTING GOODS AND EQUIPMENT 



KfilF£. Huntetnafl Piacigign Eng^eeted 6" S^Epnlrr^* 
D^ada rlaaiMMnod ■ i.indle lQ! 1 ^ Ovc-ralt ScuM^ard $14.95 
Guaranteed. Kaivh. 105 Br^rrtPod Bay. Tpanksinn. TX 
75T63 



FITNESS'RfH! JPflrWlIk^ OKSlT.AL PEJDdMtTITl. Me*- 
aurei dtaiar<ce aecuralely Siipa vnvelbar^ Sa4i*iact>on 
Guaranteed M^imart 40 AdeinHfle ^i64. Cerffetfiao. 

Cup . Canada 3J7 



WEMSHTUFTING Uencheg. michinn. w^ighl^ pld^ir 
Kfl^kmfnl FriM! ferOehure. BiiHpPrt'S Gym Equ^mttni, 
Federal Hi- m Milford, N.H D3B55 



frSHIISKi, TACKLE, WRES 



FREE &!?skpr MgM Calplpg lflj rnoM* 25 fthape* 
C(V irieria Bo* 22DPM '1V5&I Ngwlgn, PA 100^1 



GUNS, DECOYS. HUNTING 



BEEMAN HIGH POWEfl ADULT AIRGLH4S, Fin? Firrarms 
Magnum 5!?t^ks.tuj| Duare^ieed beat i^rren 'or vp#y 
Imwl Lr!'«vcdlled porter yes. bul more rmpurlunttv un 
equalled accuracy, trigger acHon. durability, owi^erah^ 
pn-dki jS L'fnlinte z t+.-pj ■ PgliCv Mi-^ii^K’ -COde PMC hr 
FREE An ggn Guuiv fufiirm UilgfmdtiDn Add $1 laat 
rluiil. Gl-i:it un 3440- PvC A.rrt^v Drive Santa Roca CA 
0M1-2M, (7071570-7000. 



ENGINES, MOTORS 



tfYDRQfLfCTfUC lurbmes siandard Peikw Turbine* 
New caialbq asgisls-nn gifle dwign and equipment aeletth?n 
Sand 5?.S4WEid Cenygn Industrie* 6<}*574P.ifcenirr^. WA 
9$344 

BU¥ WHOLESALE! 164 PAGE XLUSTRATED CATALOG 
OF REPAIR PARTS FOh POWEH AND NfiHFOWEH OUT 
DQOfl EQUIPMENT. Parts Ipr Small thgirK-e Lawn ana 
Gfrckin EquipmwinE. ChHins^w^. Rtfri? Membihes. More 
ttKiudee Service Llanudh Spaginhy Tgol(. Accessoriee 
Seild 3-4 0D. Stfv-Qn-Parti P.D Bax 45331. D^p| P 
Somemllie. MA 021*5 



STEM* ENGINE 5kihfl« Lhirvef*al Vrahdn wilh AJlis 
Chelmeia 52D-kva generakv LSASE Ter infto«mation San 
Ant^o Museum Asabciaflioe Box ?6D1, San Anioniu, TK 



DISCOUNT small angrt* itarts ^^i?lgg 
lertnntasteis. P O 604 12D2. Wyl^ TtxM- 753ga-t2tE 



SMALL ENGINES -GALORE’. FanlaHig $$***&' 
SfltGGS - TEDUWSEH Fpr AMF, Antra. Dyrntm?** Murray 
MTD Snarer troybuiH. Torn, waidu I4any Qlhiim 
ShipqrffaBt UPS ViAH. Maslerc-uid Atfce^Mei F™aCaU- 
X>g Can 3i4^&7Jnu Ashland Sm^n Eng.nea. ib* Henry 
Cl4y. Ashland MC0SQ10 



JtT engine Dyna?at6 1195 00. T ■,- Ddinque 23-360^ o^ns 
Hi- 00 Mbfu-lurpmeE catotog 55 00 Dbylejet. 4015 San 
jgcinho *40iH. Houaton. Texn^ 7J0o* 



TOOLS FOR SALE 



BOLTS. SCREWS- TOOLS. WHOLESALE, MfECT, Guar- 
anteed c?telgg $t ^ 1 Refundable) Carried, &83t 44,Bdh 
66. BriEbql. Wisconsin 531 Q4 



POWEH TOOLS- AT WHOLESALE. SHIPPED FREE, FAST. 
FREE CATALOG. DEAVEft IDOLS. CALL FREE 1 -BOO-992- 

M77. 



INlR DOLED iNO ifli tfertand Improved Screwthiving Bit* 1 
FrwdelfliHs Write Shochey E. 5341 Longtord. Daylbh.Ohie. 
454J4-5640 



SDHJD UNtOUE PRQJECISI MKhamamL TodIh, Ftana. 

Mt^h Mgr? 1 GWipg H OC INVENTORS HAROWARf, Box 
B460-N, Anirfwim DA 93012 



SOCKET 0£T. 40 pmeg SAE A IIETfiC 1-4 and 3,4 tfni* 
raahel Caring £Ji±e $7 95 p\ui $300 shipping and han- 
dling Fully guaranteed. Thomas AienarkMr 1457D Ea^i HIh 
*(K!6. San Lf^ndrq. C* »i£7B 



TRACK CLAMP MOST VCSSADLE TOOL PLEASE SEE 
JANUARY PM OLASfiBRiEDS 



C1LARAM0E SALE 20^ and more ort un^uai 0n1ish and 

Eurgptran hand SgOla fLilg limrlnd Il> s,lngk nn hand Snr:;. 
2?d iLamp- Iflr brdchuie. Unique TohiIs, PO Bb\ 1^67 
Bea^monl Tex 7770* 



HEMO«TATS, tWtEZE RS. ALL KINDS. Send SASE F«r 
Catalog Dw. Palmer hc 73 Bob 131-1 L 5 ag 0 reek.BC 

mw 



UPHOLSTERY SEWING MACHINES 



UPHOLfiTEfl Y dewing M^hinca wi|h Walking 1^1 Cbm 
j>iei& Ttaey 10 uU-Ortly $51B.DQ. Thcntfii«, Mndet PW201- 
AVA1LABLE FROM IDLfft LOCAL DEALER, or order diraci 
IVlEiitfri' Charge-Viaai Dailiu Mlg. Inc.. PO Box 1?11D 
Lubb&ck. l>*3£ ^K-Phtine i6b6) 



MACHJNEffY. TOOLS A IUFPUES 



SEST PriWi W&JijwdrhAte Maghiniwy Fr^ 

MakjlligAA, PMC00, JbtIMHI Oily. N Y 157BC’ 



IComlnLuMl On MH page ] 



MACHINERY, TOOLS A SUPPLIES 

ICWHUllri hw Pawling pay) 

SMALL FOUNDRY Furnaces, Supplier. Fn» literature-. 
Pyrtfsrrtid Pfi&duda, 3736 South 71h Arthua. PhoerBa. Atiiana 
S5Q41 



SHARPENERS REPOffT Monrthly FtewsHtfter, 
£hai**»fiinm Guidebook, Angle Wall Clteri, F iee dfeteiSa. 6 keg 
CompasTy Dept PM3, PQ, 22&5S, MrroiespoliH. k& £642£ 



BANDSAW QlAD£j, Any S>J-.i. F tl-:: lltaftuM. Kklfl fte-v 
$641 T4few|ier Qiirt, NOrtelk Virginia 73509 



LATNESi Mills, Tools. New &ala;ogSi M. B!l® FlK^gi. Boa 
536V, Hurncana, WV 255a& 304-562-3538. 



LATHES - INDUSTRIAL HOBBT FROM $325. OO r MET ALS. 
SUPPLIES. LARGE CATALOG S2J00. CAMPBELL TOOLS 
J3rd YEAR. 2MKH) SELMA RD., SPRINGFIELD OHIO 
45505. 1-5 13-322^562. 



8T£BL Aluminum. Siam— S h*ot, to, &sk?p $yp*unn, 
Rgns. Write - GEL RR1. to 163 il. 61*33 



47 METAL Catling Lai ha SbCHsO. Tug. 1&H8 Praetor, 
Industry. CA 9i?*6 



VACUUM Iron* Compressed An. Efficient". Rugged Lou 
GOit CASatog 5IJ0D. VACCON Co.. Box 425. Norwacd MA 
02DS5 



SAWMILL Ciriruinr NDrur^^il-T'LiwrHin^ 5-^5HP Build 
$1^30 I ildr.ilurcS3,G0. pi tfflS 5-25 Id SadO CanMruciOrS, 79 
Fcrbrra. Si.. Eas.1 Hteltard, Cf C81QB 



FREE Fsals-^ra 3*0 Supples Catalog. Home HeteNrate. 
P.0 So* M44. Oe#1 PMCa. Palstme. H $3C7&-5e*4 



RUN Thftee-F&ase Molora On Single f*na». Free &ro- 
cmwe Mo1om.&3x63i , Hl& 1 Margate, FL 33063 H3S&KF5S- 

o as 



ATMS Lathe- PiUli AftM^OrltS HERMAN. 9306 IVW 601h 
Blr«M, TAfrtflciC FL !:3 37 1 



LATHE OWNERS, Quark Change Tgpi POM- Blaring ai 
S590Q PisnsBI&GO KRF, to ?63A, St JttWph, Ml *9005. 
51*43*7050 



ENERGY SAVING 



FREE ENEJRQY1 Fuel-tese Molon and Gmra>1ar&! Amar- 
mg Prmclptes end toaiss M.M. R2EP. iowamg Gri^n, MO 
*3334 



SOtAR & ALTERNATE ENERGY 



SOLAR, HYDRO ELECTRIC, WIND POWER eouipmeni 
CATALOG- SSM, U-& »■» fd^ign. W^SCO. to m 
R^«W. CA 955S9. 



AFFORDABLE SOLAR WATER HEATERS. PLANS, £3.95 
POSTPAID. BILL EDMONDSON, BOX B4-PM, OCOT1LLG. 
CALIFORNIA 92259. 



SURPLUS SOLAR CELLS, panels magrw^. Hojii Htee- 
rian fc Catalog $1.A0pisod F’jiffiovoitarfts. Box27?3. Disunion 
VA 2*401 



‘ENERGY Salterns ol tee ao-s. Ce-mptete Sourcebook 
Fwiumg aSCO Solar McKfeHra- $5 O&RP vtje. M..0. -Check 
FREE WFOS IPC-PM. P0- to «4£. N toi Juan, OA%» 
14004*44*46 



BOLAfl Pgi«emd Yard L>fifh1i Ewy irctf.il 1*1 hen Wc»TKjOn 

CkHiefy&iya Lnrngr 1730* Pmfitpn Suite KX>. Mes. T*--*®* 
75353-5613. 314-73^6963 



FREE HVDROGEN FUEL and Qsyg%m G&TulrBikir uaii 1 - 
Water and Solar Delli Flar^ and Kil 5l2.ua Prarf» Fc?*^ 
Box 3291, Edmwilon, A^be-lc T6H OLD, Canada 



POWER EifTRACmO FROM ENVIRONMENT Sates. 
Fn&lsllalkPK Marijiact^ring Oppori unities 1-S00-642-65O2 



HOIMf CRAFTSMAN 



WOO0W0RKER5! i.DCH HajKnool9. Run ^aiOwQOdi 
cervinaf tu^rung slwA, vene^ra. SJaLlerrifi. dowels. Catalog 
SI-00- Morgan PQ1M45 = 1133 Sardsti^n, Louis^te 
K&niutky -40204. 



WO00 WHfRlKSKiS FuU-426 paderm, i™rudio#ig 13- 
22 1 See. CHusmunh, Oog, Cov^- ft&adrunner, Cal, Song- 
SwOl Dul*. S3 00 esc* i , any rour, $1 0.10. ail ei^ta, $20.06. N 
Show. 5360 Fotiiin Awe. -*&4. Yuma. AZ 35365 



WQOCr Crafl^m-^n W^ Ofler 6 Lian!rnw?igh^ tejg^ad Aftrrnl- 
rtftrfrt Clampg D'Tr Opening. GeSt Cijirnp Off . SC B win gt 
Betavki. NY larao |71 flj 34.3-3622 



WOOIKHAFT PATTERNS, WKftdWiilli Wishing Wtffo.BinJ 
HcRjsea, Feeders Flying Duck, Pteo&iini, □uufMM’ RanborA 
Catalog $1.00. Craftera. n«6 US. 27 Ncwlh, DfiWitt 
Wicfasian 43650 



FAVCHWTE WOOD TOY P*S 1*m^ Part 3, Wnw»?, Qeflukjg 
S LOO. Toy? and Joys, Box 623M, Lynden, Wash 93264 



PVC PIPE FURNITURE Plem&. K^a And Suppim Free 
firwhun® !to5M. TewkBburv, MAO SOTS 



FULL-SIZE PROFESSIONAL PLANS CM»Kg S2 ffl. to 
200 t‘:'OteisiL'nali f ilryigh?d pla iS I tfr building frnUivr4- 
T diJniur'idl Early Anwiri::^- FurniL/rfr pa$ign?. Inq:., QP-WI 
1S27 Elmdste A^„ Gkm«<rw IL KW25. 



FOR THE HOME 




1 r SOLO a RASS HR E LIGHTER The Sdlte ^1^;bh way to 
UgiM ri repiatti, BBQte. cd/idtea . $ M .95 ea Gihland Wtrfd. 

606 Stoi^ord Drive, Daly Cdy. CA 34015 



MOUSE*Kelr-i»er-Rid homao^ mtco protesamnally £200- 
MouBS-Katcher. Box K5. BammiEvUte V* 23n 1 



STEAM ENGINE KFTS Pamir madch M uvirigs^ In you 
Send 1 1 jOO for Mefeluitr P M Rawrch Ine , Dtp\ 7 RD *2 
Box 2S, WellavJte. NY 14B95 



LOCKED OUT Unique HkJe A Ktfy. Idr hdAvC Or bujunwae 
£3 50. S&dldrds-' Diatincinre Gi^ie 2060 E. Chevy Chase. 
Gindute. ca. 3(2D6 



Pfi Of IT ABLE WOOMN ■■C0UHTOY CRAFTS' Made 
S£fflX> one weekend ^21? lull size pare rns and Jeia>« only 
$900 Narwnii WnKJ^flhE-PM3s 1235s Mattel. Had^te. 
OH 446^ 



EARLY AMERICAN ROCKING CRADLE Pr.an* £ M y bc> 
make. Curnpteici S4nqr $1.60 plus SASE 1 

PLANS, Ofls 1326„ Pqrlwl, 7fc 79065. 



OVER 125 FULL SlZi paTT£AnBi Create prnF, E ahle 
wooden 91ns. loys houanoia acceBsones -nore! Psdi^re 
PLUS ' Shop torelE' endfcriKhuze Only S? 00 AowmMP- 
Ml 73(7 Gome. NH 03&&7 



DAK £ COUNTRY CRAFTS. DUCKS. GEESE. BEARS, 
Klti&nt Eld. Caldkiy $2.00 dc Sartd 110.00 For uur Beat 
Selling ‘5 e- ?ifts tB'.a'cq bHludad lull ZkzOi Li jcr4ble pahcr>vf 
eteu deiallahdwld pa^iM and 1 hi o mm? ion haw Id Make Mam 
rraray wllh your crfflts and upe Fur seller ea^K glueing. P G. 
Box P61. North English, kws 52313 



$17^&-waen m you* m>me shop. Slraight talk 
on mart«!ing_ f ig&. dr^ign teiKtementel? ComprehenBiye 
i:1u?l ■ nbfel m.jnuii'. §9 Pm? T«;h 0 <ik 3676, Pm«KHt. 

Arizona 65302 



WOOD, WOODWORKING 



SQUARE DEAL! Fiahur's Combination Squaie, Center- 
"inder. ProtrasUji And Mora' Si a 56 ttel^red! WAVEftLY 
WQ0DWOR!»CS Route S Box :204. FdmBt. VA 24551. 
Ordm; !-6&0-23?-9326 Bend tv FREE WOODWORKER'S 
CATALOG. 



GOOD WOOD . . PfUME PENNSYLVANIA HARDWOODS. 

□rtf 2000 tint, 1(1 £p6Cia$. Enoelteni p rayed wnqd Iqr 
home workahop*. Prepaid UPS For price liairng write. 
CIWFTWOOD MILLS. RD^ I . Box 36W, Dfll1*cod. PA 15832 



PLANS, BLUEPRINT!, PROJECT^ 



PUNS FOR TOOLS. Cuteteg $i « Ftetii^adte. 
Wood-Mm. nu Sdnplf. Pwjrig, il 616CH 



2-MAN LOUISIANA PIROGUE Dtiiailftl plans 59 95 Snn- 
mt hK., P.O. atnc 2593, SlEdell. LA 70459 



ADJUSTABLE Drawing Table Plan*. Bend 64.95 to E ? G 
Emeran&m. PO Bax £S9t. Cmno. CA 9170ft. 



DOyHTftV Shnfrti, Tftres dilftirBnl ■enmfAiie pJa5ns i^JSO 
Wobdcrafl , to 35337. Centon, OH 44735 



STORAGE- ? Story 13^16 Bam P?ahs Brnple Truaa 
toign Sand SiO.tft Now end Fieceiye FREE Airtight Wood- 
sigvr P\*m Hartal. 6^0 NE ftw Road Ein Riyer. 
Minnesyia 553il 



172 TRAILER PLANS MdlOttyCie UlriiLy, Car, CanACruC- 
irdn-^rang. SL'ea^iiined, good lodhi^ig, easily huih. Calling 
$4jfiu (RiHundi&lff). Tag- Atong. Box 15107 £iatem.OR973Cf3 



BUILD npmmitote ptywwd PUTTING TMLS. «iN^ end 
better than ?adi^i :s*w. (et^eanvfc o«r cultiny gu<dp Complete 

p Un* $6 00 e.F. B wetter »14 Kmkjid. Dallas. TX 7B2» 



SUPER fie* FSanre* Bea Plsna. Easy Cansiruciid^ send 
$2 95. WidOO-. BOX 20753. Mmrwapblii MN 55423 



MULTIPURPOSE UTIUTY SHED: Thii 12 -■ Ifiairunlura 1* 
ideal tat alaring ail |j*n and gartten eflmpmenl ?nekrfing a 
tfado f and c^mpaal ta^ Sbscia 1 ^ruies maludt 'a 7-*t- 
wrde urtfr^sd garage doorf. r Fold-dewn aLairway &nd extern- 
ar dwri alter caitwenrint anae&s la <ht alar age luh Bath arc 
extra ww la# e*ay handhr^ up bedding cl materials 'Built m 
MKk-bench w\ft itfl-oul slars^a tina bb^ and catsnete 
Sk&sm provide pipnlyot WOT*, room. 1 7 SC) Write 

Papula- P.D. Rna 10U R*^ City Slslkan, New 

York N.Y. 13131 



GAZEBO, Build Ihu-octegcfi^l. Victomn -=.i ruckle la add 
ele^anca bo your yard sod prowda Ihe ?deai spot iar outrSooi 

Einter^nfiing A Writ* V«y1 yw flora |h«i ^in rt-e ypui git 

inalde on canterLatite aeas.4 Mkisu has 6' t 11. kmim. PC- 
1660— 59 J&. CMter from Piapular MeshaPioa. Box 1014 
R &d*0 CSty 51^1^, Nrtw York. NY 1O101 



LIGHT H'vlb Sn'-urs Extend* lita Ta 75,003 ^ Six Par 
$906 JESCO Prodyd* Dapt P2. 1*74 COrpnpnJix IbcighEx 
Rd Cdf^opolis PA 1&136 



PROTECT WALJLSI CrrKhet boar Knob covers - -sempte 
and patlarn. $3 50. tinitawv -JM CasHtitm Aye Sl^ten 
Island. N y. lOJiO 



HOME BUtLDING & REMODELING 

BUILD-A-HOME. Detailed oultine or me praaesa WhM la 
do whft4 35.00. Svintwlt G&orpia. BOK 714*3 Martelte. GA 
30007- P443 



PLASTICS 



CA5TOLITE Lp quhfl Plastita CrysruJ ale^ir. Mlars For 
csiski^ e^nbedding. dealing. Tioerglasamg. repairing and 
recKd^kjcinq withoui Mold Making Supplies Calalog $2.03 
CASTQUTE. Cw. 30C flo- 39V Wood SlOCh. II 60036 



AIR CONDITIONING & HEATING 



PARTS For uK wxshufSv drywa. ranges. relrigefSluiS and 
tei cotfcMponer* Prrtes hek?H ccnmaJ. Master Card, VISA. 
Am. Exp &s COG You pay shipping. Mail model and bt^nai 
number and part wanted to Ateu Appkance Parts. P 0. Bo* 
5361. LaAe^and. fl 33802 



DO IT YOURSELF 



4,32i Cara logs Listed Saurcei lar Anything" $5 03 
Directory. Eiax, 9242-tf, Atlanla. Gedi^ia 3QQ1* 



eiLT iUCKLES lor or stones, spoci^Hy buckles. 

Iffwelry mewling* wl MOnas dock wprks WhLjlowli: 
r^r^log 25C ElftKile Cgrp 606 7 ? liSh &!?«■[ Whemlbind. 
Wyamifig 623J 1 



ELECTflCkPLATiNQ. CompW* Teicrbwh EtecUafMata 
M^MlItcsNoniT'itd^lics $11 95 DrteitS Fmv Trgpix. Pilin' 
Bay FL 329Ct3-OD35 



INSTALL YOUR OWN IN CftOUND SWIMMING POOL 'c# 
as 10* ab $1.696.&0. Oieawkck Pools. Ri -Vb ChwwiCk. PA 
15024. -ii2-?71-&40a 



REPAIR YOUR OWN TV . . . ITS EASY. Wute Research, 
Rt 3 to 021 BM, Colville. WA991U. 



GIANT TV - Dnr t bo^lpd by chc^p irvultekHQ 1 
"Build the test quni xr^n projection TV wilh Icir.vca and 
acr«ni ulili«dby &ON'f'. ZENITH SVLVANlA .inrl MAGNA- 
VOX! . . Slmpte eonuthictian 1 . . HigNy prarnAblel 
lllLFSkated iniarmation aalalag $2.03 Money back guar- 
steoe! PGU-VISiOH. H37-WP Cypre&t St. Th^cop Pa 
iBSU 



PROJECTION TV -Dunwuri y^jr TV Id prOjtfCI 7 F*oL 
plate** . . Rasultscaniparable 1*12.500 prejeetar* . TateJ 
cast less than $39 FLANS AND ft- LENS S21.95 
ihuslrated inlcffna^iari free. Macrocoma-UG, Washihgiw 
Crossing Fenesylye™a 18977 CrwUcand Orders ?4 hR& 
(2i5) 7^6.-3573 



ARROWHEAD Maxing. Inexpensive Hobby InFoimalnsn 
$1.K? Coni mo ns Gratis Box 5012-W. Central Poinl. OB 
97532 



AFPLtANCt Pe*is ■ Pr^idf MaMi Model A Pun* ue- 
tcriptipn (TuntT-^an Appi-Jincc, 2515 Whilntfy Ainr , Hitmdfrn 
CT €6516 



MAKE your own Fi^pl,we Logp Inlprm^tion $3 95 TIM 
111 LarayeLlei PL Six Ptemhnki, MJ. 37980 



m*iUP TRUCK UMi'YERSAt, CARRUfl. C?rriRs 20 |«i*. 

ete Ruikjlor npttf?Kimjiteiy$lQ.-00 Plans 53 3(1 Whilu. P.Q. 
Bo* 7 1 2 Franklin, Ohio 4^00^ 



W5€0 RU4MIF K1 - Everylhirig You tiewl To flrtpjii. p Ygpr 
VHS up C^MfrtlTO Ofi1y$9B5 B- J E nlerpi me a La Bayu 
Dr. 1 v:> :;44PM WcslMkc V llucjf GA 91382 



Aim, CIWTS, $UFFUt$ 



BATTERY CLOCK movements. Beldw wtvolwaie cala- 
lag f-l.lXT iraiyndsbte). Tankea ingenuity. Bok U3W, Afles 

OK 75522. 

(toflinund an n«L pi$t) 

POf ULAR MECHANICS * MAJtt! H I ^ 16 1 




Aim, CHAfTI, SUPPLIES 

CLOCK WORKS. Wood clock blanks. rocxhound sup- 
plies-. belt buckles, cut stores etc Wholesale calalog 25e 
EloxiteCorp.. B06' 2 lDin SlreeL Whealiand. Wyoming K20S 



stained glass supplies exciting super 

CATALOGS H.» CORAM-SMOLES WCUSTIWEt S» E. 
SECOND BOSTON, MA 02127. 



"GETTING Slarl+td in Slterwri Lat.uis J 1 CD Whillomprp 
flOJC K»5T. Manner. Mra fl?339 



QUARTZ CLOCK MOVEMENTS — -: :■ 1 y 1 r a I i 5-1 50 i[wi.y 
reMi $7 50. 'oil priwa 954, rfiutoc movements $1 40, tpm- 
piew clock hits 56 50. ccnnnfiOftenta. plans — much more 1 6* 
page wholesale catatog £3 OB (credited) Sseebar. P.Q tic-. 
4&3F Andowr NJ QH21-M3 



CARTOONING r COMMERCIAL ARTS, 
SIGN FAINTING 



CARTOON tor Fun flfld Money 1 !" free Bookie! 1 1 1 Cartoons. 
tic- 4D6HA. Detroit. Michigan hzaq 



LEARN Sign Poinding Ren S-Inping free Catalog 
Ka.ui maSOn Ccwnpa^-y. Gencerlcjwn Missuuri 65023 



MODELS, MODELS SUPPLIES 



FIRING DAN HON Model Rians CATALOG S3 00 GREEN- 
PM3fi, EJix 592 Shaliffiar, FL 32579-M92 



RACiO CONTROL Airplays. Beads. Htficopler?. Supplies 
B-ij Dib«ju« 1 Catalog rFfetondabto) Modelers Supply. 
Bq* HOP. Edrebc AL 3*024 



WORKING Sream Models Me Assembled. New Blunnmg 
34 Page Fun Co*or Calalog 5*95 FWundaWe Over 10c 

Models Tractors. Trams. Care. Slahorery Enginro Marfire 
Engine. Acce*wfies.and Fa*1s Large Discount 1 Diamond 
Enierpr^frt, Dept RHfl B^h 537, Aleundh* Bay, Nv 136Q7 
613-475-1771 



CAR MODELS. £hou5t, pewtfir :.le*l Brumm Polistil 
Soluift. GulJilog 52. AUTOMOB ILIA, 44 G^nclale 

Rond Park Ridge N J- 07656 



MAGIC TRICKS r JOKES, 
VENTRILOQUISM 



FREE CATALOG: VeniriiMfciipm Clowning. Pup- 

petry. Rial tooling 1 Eupp**ev Inslrutfnn Entertain Success- 
h^ly. Profitably 1 Mghs-r. Qqe flJfLPM* LdtlMgn CCRora** 
Mitt 

FfttC! Wnrld E Lfipdjng Nnwylly Catalog JdMS 

Tricks. Science. Sports. Hobbies Johoson-Bmuh, F-D1 
Bradenton. Fib 34203-3796 



FREE Mjyic Cauleg Enclose 5Dc Postage Winkler's 
Warehouse 01 Wonders. 24M Doyle Road. Oakdale. CT 
0637 D 



HOBBIES & COLLECTION! 



NAZI A Historical Mmiary CoileclipieG FREE catatog 
hma. Fto* seoSPS. Lateyelte. CA 



MtUTAftY Medals Catalogue SI .00 5ub£c*p1icd Yeady 
£500 Vernon flo* I3fljpw. N BatoWm. NY llSlO 



DECAH. EMBLEMS, PATCHES 



CUSTOM EMBFHUDCREO EMBLEMS, PINS, DECALS. 

Crae Catalog Gunter; Rush Sitrlch illadri SlPJnnn- NYC 

IGOi A |212S 929-3293 



ASSOCIATION. SCHOOL Make all kiftda paraphs i\alia 
yokif emblem ironi Aaia quaiilY and price P 0 hv* *9ifl2. 
AP*nte Pan Asu PiQduct Cd 



ANTIQUES, RELICS, INDIAN GOODS £ 

CURIOS 



FREE List to Serious editors 30.000 Indian Arldjcta 
Prit;. $ pears. Sl.*lr:. BeflJdwork CndUri Tending Q-:>k 

569 Mu-drenbjro .AH 719&6 



INDIAN Rfli r:i L i!jt iOt Indr-nhlicaliLjci G-jtrtr Gr.mk $1 1 
AndwheAd Simplri J2Q LlO Sfririal'a. OmrliPld, MQ 64741 



CURVED C*HNA CABINET GLASS - MOST UNDE R J7p.ffl> 
DELIVERED. Intormalv^n $1 OQ F^r^und.ib n With Qrdxir 
PECO. PO. Bnx 777, Smithwille. TX 7S957 



MILITARY INSIGNIA, ETC. 



UL& MHJTART INSIGNIA .arge Catalog 52 tt? Saunders. 
Bo* 3133PM. Naples, fi J393S-3 sil 



f 62 FOPUIAK MECHANICS * MAPCH 1900 



STAMP COLLECTING 



50 YEARS Old Tiheen aiheienr Untied Glaiwt, uvtr liiiy 
years oid-25e #nh approvals Jaj.cn, b^k C14-P. New 
Rochelle hte# York '-0604 



FREE Gih Wnn F 1 15.1 Purchase U E Approvals And Want 
List Service 20t lor Itandhng The ^1,imp Boutiqup, P O 
Bin 456 Madus&ft. tl J 0794^ 



FREE Ceding Freo 1 Big Bargain Calaidg - New ad 1 hem 
listing ihpuMdfJs bargains incawJimf] US. and SNA 
siamps. panels albums, bc wssdnm and supplies Also line 
i.lrirnpr-L Irpm apprgy[V1 -p^fv^e Bury oasly ifitiftl you 
Return hailiLnCC- promptly 1 Thnnk ynu J^mr-^lown Bl^mp 
Compeny Gy; pi F3HPM Jiimisslnwn NY 1 4701 



ICE LAW poiletbDn JO dirterent Si 00 Approbate 
SifflM Bpk 13725. St Pad. SSi i3 



100 U.5. Comn^mc-atives Plus Early SI, SO FM, 

Inc. 511 Fairview, Hidgelield. N J D7E57 



PENNY Approvals Plus- Sclccliuns- Cantaifimg Vnlmhln 
S!j j nps At 5 T-:: 25 c l a* Catalog Smith, POD 1J 1 4 Mc-mnti 
valley. Cam 9Z356 



Sd Its Hosify Commemorative* ?ic Nd Approvals 

Gitnofi. Uax T Wilhamstown. NJ DAm 



FREE 25 world Wire Stamp* Plus Free Catalogue Wnh 
Over 2.D00.000 Stamps No Approval. JeMenes 3460 
MiddiebeiL Weal Oioo^l^id mi 4M33 



SO DIFFERENT Old U S betiveen tfl 6 l and 1933 -Si DO. Ed 
Roush. 42J Shepard. Mansreid. 0t>K3 44flQ? 



OLD US Btarnps on a4N?tovai Sherman. Bex '5355E. 
Philadelphia. PA iSm 

" INVERTED ERROR ' ■ 1 Oft Ddfergm umiwj States W« 

wdh approvals Lgray. PO Bq-x 706S SiNvr Spring. MQ 
20907 



300 DIFFERENT Cenncka $1 00 '.Vnrldwipa approval? 

Quebephn. Bpk 6 F 1 Sl-Jawm#, Canada J7Z ST 7 



WORLD Wide > id i’ll ps ni.j j ineci m hocks on appmva. 2c 
and up TRUST STAMP COMPANY. PO. HH-P. 
Jamaica. NY n 436 



FREE! Surprise CbHectldd *ith approvals GpuIP. Bdi 
750 1 25. P'flttfurna. CA DW5 



ONEl Two" Three ' Cem Stamp Approval. FiegaidlB** 
Calaidg Ktogler. 41&4 itfnd 31 . San piega CA MiQfr 



FREE Worldwide Packed Pflnny approval Frpenkrch Bnn 
177DA. Pint Riynr, Wl 54965- 



BARGAIN I® Wprld-widE St;i -Tips 55c Oiijjilily Apo^val* 
H Parke* Ron 141 W»l Brnnklicild. MA01565 



1 0* Diritnjni u S. 25c AppmuRj* Bradley Odis 4?&P 

^idluthion VA £3113 



COLLECTIBLES. Bird, Duck 1 Wildlife £l>mp* £ PnnK 
Free dialog DepGl Depl PC-005, &uiliv4n, IL 61951 



FREE 5QCanadiftn stamps wdh aj-L'in-ai ie2ue&c Hnrers 
P 0 Bcre 5607. San Maleo. Caiddmia ^*40? 



WORLD, m diiferenl. ?0c. Approvals KSG, use 
Meiaime Fails. WA 



UMfTED NalKNi* 3 Complete Mml Seta 25c Approval* 
CctneflJ. POB 1509-U Lakn Placid Flnnda 33952 



U.5 COWMEMORAT1VES 200 Jiherefil SI DO’ Appmvj's 
Gordon Da-r-son. N^Korn-s. FL 3427-4 



LIQUIDATING Tremendous Old ftccumu-Lation Bargain 
List* Fiee Aiflialo. Maynard. MAQ1754 



FREE, u $ Mint pclunail r.c-1 rcn-iplr-lr^ Mint approval? 
mc-Judad HiFdahrand. Boa 4367 saoia C4ara. DuhlP«44a 
95054 



ISRAEL iSDtKpyent l^cAppmwnl? 3amChiuan.&ai6fi6. 
Dciray Br-jc h Rando. 31444 



10DD Stfirrp-. $2.95 - GuArartlMd Worth Over $30 ill 
Standard catalog Pmch! Money Back II Not Delighted 
Apc-tovBli KE-imore OT-0E9. Milord N H 03056 



CAHAOA 1 Oo Ch'lferent Atf)provel& OrosAy. Bo* 1-C. 

£a«iia. Qniario. Caftada N7 T.?h& 



dMHn-r-ont Wgrld t- !p0 rii?hrrfi-nl Mongolian banutie^ 
S3 00 Appmviilr. ADULTS ONLY. -Gauge Bax H20-MK, 
Eh^abelhtOrt. TenneBSee 176*5 



FREE gorgeous Uuvenir bheid i^ith rtor&rtide approval 
rKiueat. Handy. 1695 nimaesL Lakeland. MN 560*3 



PRE - 15*0 Eurdpe at fliscj«ml priew Free cei^iog 
Geriach. BqxW. MPJtgia 



S ft FRENCH COLON! ES only 25c 1 Barguin appruvati King. 
Bax 101, Smiiniield. Pennsylvania 15470 

FREE 25 Worldvyiba Appro vfli* SASE Barber, uok 5iK 
Kaly T)£ 77491 



50 DIFFERENT rflml British Empire, PoIdiTuI lefvir? llV 
Approvals Gnbei^ampa. box 300 Dalton. MasHJLtiLiseiis 



M DIFFERENT 4c M-;r.i uS S i 00 fwliws No Approvals. 
FLc'hnrt Wagner R-ok S? 4ft. Minneapolis. MN 56429 



CANADA CDmmnmgratrv^- Al.vrlrr parked tQc Approvals 
Harfey BPArtlma* LHElS Vn. Iny N«v< York 1475& 



1.923 WORLDWIDE POSTAGE STAMPS ONLY J3.M' All 

DiherwI’AH Genuine ■ Value-packed ci?lliK:tmn tomirgdpce 
you lo our Spec-ai Pliers. COlleCtur 9 ratridbg. end approval 
service. Other e -.c 4mg siamps meludea. Buy wny <sr r.c-w. 
ralurn balance Wuion Stamp Co., OepL 39A E3oa650-PM3, 
Wilton, Nh 03066 



FREENI BkiauMui Slamps Go id. S-i ye# Other Appfiowala 
DdQf. 21127 F\bq*v » ppd Harper Wppdt. tfl\ 40225 



2,0004)06 s Lamp* 150 w^rtlrej? 2c Htfh Oplden 0OS< 
4149 Durham 4 ft 1>L 



APPROVALS mounled by ceu#Mry Third calalog. Gmjfi*. 
Ti^S Sixleenlh. Mahoon. »L 6t9$3 



COINS, TOKENS, CURRENCY 



FIVE Dinereni \-kmo Heao DanES %Z HO Seven Ihl^reni 
Mini Error Corns S2 00 Com Lists Free. Sayeis. tQOOUnaka, 
Johnson City. Tefi^asee 37HI1 



FREE Silver Hgir Seng ta DO la* calalog Cnesscoin. box 
153-S3, Wyoming. PA 1&6*4 



OINOCULAIK, TTLESCOP£5 H 
MICROSCOPES, MAGNIFIERS 



DISCOUNT OPTICS, tiushntal. Steeter Nikun, 5w.il 7™. 
many oilers Catalog 51.00 Optical Advantage Bax 
3279 1-P3 PiheavIlAl. MO 21 20S, 1-301 J 653-3306. 



PLAYS, SONGS, MANUSCRIPT^ 



FREE SONGWRflTlNG SUCCESS BOOK' Top Reco«fc. 
0d^ 23606PM. Nashville. TN 3?2W 



POCMS. Songe WanSed F ree Recording Publish^ 
Srpadway Mueic PtodiitlionB Bom 74iflPM. Sarasola. FL 
3S5?e 



USTEH T* The "Muaii; 1 □PNalura- Envirdnmcfital Sound 
And Video Reoodings. Free Catalog Solitude! Depi 363W, 
1 i*D Weslheimer. Houston TS 77 D* 2 



MUSIC INSTRUCTIONS A INSTRUMENTS 

ACCORDIONS, NEW, USED, EKKdrid. Coraili- 
oaa BuFIPn Bones, Huhne-iS W« buy. Sell, Trfrde, L uchiingt- 
Credit G&ftiSi acLepied. Call. Wme lor iadchurot. 
CAST1GL1QNE ACCORDION, '2644 E 7 Mitt. Deiidn Ml 
40205 3 13-527-1 595- 1-600-325- 1 B32 



HANDS. PLAYERS, PUMP ORGANS. Rebuild and repair 
Data tog or Hpw-Tp books. $2 00 (relundabLei. Veeial 
Press, Vestal 11, New York 13B50 



INTERNATIONAL VIOLIN COMPANY Catalog lur mWivr 
men makers, repairers. Impeded toneAood. loot! var- 
nishes. pels Kcewones. slnnfl*. tase* ElrrppMh in- 
slrLmcnlK tows. Assemble ypursclf viglm and QMirer kits 
Catalog $1 00 moludea Kr* diitdunt ^artirieaiH. Dep!. 
1C. 4026 W Belvedere Ave . Balilmwe. Md. 21215 



VlOLPI, GuFTaR, etc . maHmg m-atenali accassones. 
books Catalog. Si (K> mierna^ionei Lvltrer? Sugspry. &o« 
5S0397, Tulia OK 74158 



AjCCORDfOH Top Brands. Co^ctevOK. Buy Direct Tremen- 
dous UiswiHd? Trades, stceptod F^ee brochure PM 
Arrnrdinn O-Rjimj, 10 Wesl l9lh Street, hew Y^rk. NY 
10011 Rhnnn 2l2-675-90ft9 



INSTRUMENT KM? 1 Build Appalachian jnd hammered 
dulcirnar^ S^njns ma,nrfjnlm? even rerpn hnrpughards 
Fpee CjV-OiXj FM *1yghes 4419 WeSI CalfeT, Denver. CO 
&02D4 



LEARN mus^c mi.ljntly Tr-.ich ygurulF col-ims Am-a/i- 
yMt itiehds! Catalog Davidso^is- 6727FMM FAur-cair 
Bhawnee Misa^xfi ^ek-e-ss 66264 



SELF IMPROVEMENT 



SUCCESS CyBCRNET&CS. blhe-r seit hoto bonks \rjwyc 
R^lnclmn Fri'-n -circular The Slurehou^! 1670 El CwniOP, 
AlheriP-i CA 94025 



SELF HYPND&lS TAPES. VIDEO AND AUDIO. FREE 
BROCHURE. AUDIQVIDEO AEF1RHATIDHS. 3 VIDEO 
PLAZA. BOX 2256. CULLOWHEE. NC 29723 



iContinuBd on Fieri page) 



SELF IMPROVEMENT 

ifC&qtifflTgd fosryi fffgggd jpg page! 

SUEEP-l£ABWWG, hypnotisml &1rrw>^1 calalog irwl 
Au&oauggftslKjR., 6ot 2*-N. Olympic Washingfon 03507 



EDUCATION & INSTRUCTIONS 



HAMC! TUNING PAV@ - Pi*™ timing - EwtWfflre 
seTvfomg l.cnrnnrt mini v aL ho-me Feet heCklel Nii^fSs Bi'yan! 
School, p 0- Box 2Q1&i Grtcrpraffd* CA 9*82$ 



TEflMPAPCR Amrineo 15.&W f*p*ni aiwldbte- 306- 

pagw- calBtoo-rush Riteftargh, t132? tfiahe 

^506NIm:. LosAngefofc 30025 21IM77^22fi 



CHATHAM SCHOOL OF" SEAMANSlfF OHSIB RfiW rfr 
!x>and Marine Frdpulaoft LOUISA- 9 weeks 0 ? hftfUdfr-un 
training a! our wifclfirTrtjffl Mf TCl-l iP Sluert FfoteSa. f-fW 
talOffraiiOfi KiL 1^00-K5-26'I1 



L-EAFHtf CkKk Repair. fmKJyalTte-. Jucaitnm Fr«0 Dftaiij 
StSiatf or ClOC* ^ptfcr. 6313 CprrwAfo^Jl W^y. Rm M, 
AiTOnUe^. SC 2§a21> 



UMVERSTTY DEG PECS Gy Mpii Aocnfolted Bachafori, 
Msfltm. Php's Fro* Facte Ctffo£rS-PM3, 

4?m$. TytH, OK 74l47 



Paralegal graded curriculum- Adp^^ 4 fo- 

depth learning fry ctHTespondencn ELACKSTONE 
SCHOOL Of LAW: 1 ft? years oi legs* braining. Writ? lor *™n 
catalog. P.Q. Bon 7^0006. Dept PM Dallas. Ta-jcm 753?f 



DETECTIVE PyfrtftBibrt. Easy HCrtte Study, fwe LHjMl 
juti, tewiilieai*. fohire. ProteealwiM Invealigerifr! training 
SdKKri, Dept, CP. P.D. Bo* 41256. Los togstes, CA 9004 1 



HIGH SCHOOL AT HOKE, NO CLASSES. LCrvr monthly 
payments teforrpjahfon Prot? Our Mth ytar Cell l-SDE^ZSH-- 
or writ* American School, OtapE. #345, 850 E. 5B1h Sl„ 
Ctvrogo, II. SG537 



LQCKSMfTl-lhMG. Free hook LocluvniLfcing IhaftiEuta, 
Dipt. 3KHH&. Ullle Falla. HJ. 07024 



DETTEOIWE training honw-Bludy program Jnfoff j 
mallow. Global fro* i9i PM. Himnr.MRs &if333 



UNIVERSITY DEGHEES AT HOME. Convflllfortl, mftkpen- 
sba, credited. Write. KEN5AM, Bo* *363* J M3 Ear 
RCdfcflWMy N YtWfc, MB&l 



LOC*SMITHIHO r Uniw*r^*l SChOtfl Master, 

Corr^Mport^nce And Shop Training Bq« 2140&2PM. 
Savamirria QA t5fl£1 



HANDLE TOUR OWN LEGAL AEf AIRS Be a Paralegal 
Accredited Attorney instruction Home Sturdy FREE CATA- 
LOG, Southern Career instihde. Dira^ur TSPM^i-Sfl. Boca 
Raton. FL 3342? £3M| 3S3-2&32 



FREE lWfl CAREER GUIDE. Earn more money wt1h 
Success Proven Correspondence Diploma Courses, 
Grantor* NisfliSuta. 253A Adeteira Sural. fitest Tomdo. 
Canada »4 Sh iy3 



NEED MONET Fm COLLEGE? Qfarite, Soholarehlpg end 
A*utoe In Fdty Slaleg Result tv.>aran1oaO' AMR Reeaaroln 
Soar 3C0. T^nrace, 6. C. V8G 4Bt 



CHAPMAN SCHOOL OF SEAMANSHIP sjlldS new Qua’ & 

Ej^ii^a Maintenance and R^air tdu?». t ^eeH-s or hands- 
on Ireartinga* our wateHront campus **Stoai1. Flonda. fi'eo 
mlormehon Kit. i-BOo-SZS^WV 



SUPER-INTELUG ENCE ! Amuing fL^'Is gu^anteed! 
Inlo. EDEMP. Bax 14G2. GlO-ii;?ra CA 9174G 



WTTOPUCTJON Tr, Tha H M I F?l0t* irweclkjn FMdMfr 
American i rvvr<ir In.T. In^hltuln hsu; dmwtftped a Vidcol'tofnB 
Study Progratfi lor Real Estate Aganls. Inspectors, Ap-pri^a- 
ara, Mortgage Banhera And Home ftuyere. Band $2Sb pijs 
ES-.GL' pg., -k:: Ip. Atu. 1 e:a?; Inspectors IhHiluie, P.Q Bus 
7427BL BiHas T 75374-273' M.O., thecka, VlSA-MC 

accrepKd. Add as, t*. (TX only) Fast delivery call .|2i*; 555- 

5S5ti Odtlaet. AJ*ow 4-5 n‘K:= dt l 



BOOKKEEPING 1NSRUCTION MANUAL. Pracl^l con- 
cise east-sciidy erwrea Deta^s EASE. SooKkefigstnig So 1 * 
1S38.0fflico. FL 34264- I2M. 



HEGISTEHED -lygwlblbaarn larrilic ifttonw' l^jHwt^fiSitte 
course i«ica>*s everything you need to kne# 565 58 . Free 
delaile. fia« ^907+^ Reno, WV fl9507-BOU?. 



t+OW TO Baal Wta High Casl ol TeKirOum Home - 

Send $3.75 for our Manual OahwooEl House. ^14 OaKwooU 
Of. . Mquwiiafi MS 393M 



SCNOLARSHt^S: Sillisne Undeimed. fer Information 
writ-e S^hCi?n3>ii|j(g IT last kfoin St^t, S^iri^miK^o*^' 
FA17D11 



HOW TO LFAfflJ: MATHEMATKSS Having difffouKiar 
This honkJc* by a gik^Khccii h:,n:her cur- hr-lp 33.^0. 19 
RkFtfy Glvd . TdfChtd, OrhiarlQ, Canada V5M 3K3 



FUL4V APPROVED UNWERSTTV DEGREEJN EconomtoM 
home ^udy for Bachefor'a. Master's. Ph & . FULLY AP- 
PflOVED &y Caldomia State Department of EtSttoa1>e<n 
P^tiflioua iacully counsels lor indefwndefiil study aAtf the 
flttP&fHfice credos i?S.103 ennciled students. 5&0 tecuttyK 
FREE; rNFOAMATKW+--R*-£:hard Crew* w.Q (Hsar^ardL 
FheaidenL Col umbra Pacing Unhewty. Department 2EB3 l 
1 4is Third Street, San Ra«aal. CAB*5Qi loteWm* iBGQJZT?- 
0H9 California. |EHM:- 5EE-5522. or £4151 44^-8650 



SCHOOLS 



WORLD #IDE COLLEGE Of AUCTlOMEERlNO, INC 
Sums 1993 Term Soon. Free Caftatop. COL, CORDON E. 
TAYLOR, BoxW. Dopi '9. Cdy. IA504CB 916'4^ 
5245 



EMPLOYMENT information 



AVIATION MECHANICS NEEDED! Airllh&i nwid SClGOC 
AAR'S in tea n&nl ID years. We've Ihe ^Terfmrtion you 
need to get hired! Who's hiring, namas. eddietses, pay 
scales, requirements, resume seryioas. phrsa compult-.ied 
job relerraf system. We've helped 40KJ s hod lh&r ^o&s. No 
pe-^emegas . . S66 csai . Sansiaer or. guaranteed, write 

FAPA.4H1-J MEMOBIAL DR,. ATLANTA, GA MW? or call 
1-HO-JETJ0G& 



OVERSEAS rtupuit. IS yeaii at 550,000 per year I v-r&te 
trwfi fepon for YOU. AJ! delails you mual kno>w on now end 
vihere to get contract Plus dll auuul tire ovefwaa. hrtorma- 
tion vdl-a for Amarfoana end Oanadtana Send $24.50 tor 
r+pnn ot as* lor hoe information. Bouchard Publish^. P D 
&dk lOlt Ste. Carthehne. Quefrec C&rada JOL tEO 



GOVERNMENT JODS. SI 5,0*0 - 95&,&3&yr. Now Hlnng 
YOlR Ai-Bd. Bce-Sej-WLC Enl. fi-iofla* tor currenl Feder^ 
IB1 



AOCft V MOUNTAIN EMPLOYMENT MNVLEmRII Col- 

oradn, WyoraiH^. Anmni. No* Idahn, MofilOftp' 

Current openings ALL grtupartons 1 FREE dpfoils 
Inlarmpunbpln-'L, P^lgh, Culgsado Springs, Cdlpratfo 

mm i-7i94fl$-03»i na. 



J0P5, CWfSESHIPS, TUGS, SHIPS, BIV-ERBOATG, OH- 

RIGS: Womuri Men Work .Tiunbft-kkirrii nv^mh USA + 
QVefl^SO Information $3-09- Marino Eaiplgynuinl. Boa :Yi i 1 
Co rural, IN 471 ID 



.AUSTRALIA. GounUy ■ omigraiiofl - ompfoymanr Dpl#ifod 
report . $i 00 Lfoscor, 4&P7 &?ihe«)g. Both^da. MD 

KWH- 



JO&S FOR YOU 91 FLORIDA! kr.rf^JiM5 Pp^ninga in nil 
<Hrlds : S#nd for FREE Empfoymenl forte Floncfis Jdte Bpi 
16G^P, LaknlSArf, FL 333U3 



ARL YOU LOOKING FOR EMPLOYMENT? Tiy W r C4#V 
^Biad SactK^I It cfcsls urily $73S per word And. it ygti w4i fo 
njrt all Or part nt youer Ad in bald capital teber^-you -CJmdO $0 for 
as IMtle us £-1 .00 per w-ord additional. Aci now 1 Send your ad 

ICI POPULAR MECHANICS^ CLASSIFIED DEFT h £24 
WEST 57TH STREET, NEW YORK, NY 1Q019 



HELP WANTED 



AUSTRALIA WANTS YOU! Big PA y! T-anSpdrtHlian- 
NewesL Employment HahcfoM&— $2 00. UMemmional, flojt 
19107-AD Washington. DC 2D03E 



WERB1AS. iSS.CHX) - $75,000 « . Free Report! 
trilploymwi!- lOr^O-AC’. Indianapolis, IN4££l9. 



Bf= on t.v Mart? needed re* commerciete. CMiing Info 

<yi eki. tv.otw 



SEW PILLOWS a! home. $ 2*0 week-V Apph-ceitofi ^Ttr- 
m^ion Huah $200 HdmaEpun. PO 3336-P. ralhleld, CA 
94S33 



FOR INVENTORS 



PATENT AND DEVELOP Ycmr Inv^alibn Pegteleied 
Patent Agent eed Licensed FV&leaionM Engineer. Send 
to* FREE PATENT WFGftfcM'RON Eve^y invenlGyy Should 
Hayfl. fi-charci L. Milter. 1? Parade- Dnye. Shdo M. Dm 
Hills. NY 1 1 74ft (5 Ml 4994“343 



iNvENTONGi Free infownafiion cnGiMeung ywr iny^rviion, 
for ggjf fo*3Ste* Sates Corpflrafojin. C’i^FI, FrempnE, Qht& 
4J4KI 



REGISTERED PATENT ATTmfffiY WaahmgfoJk D.G. 
Suburb Donald A- Kotlteatnnflo. 414 Hung^riord Qrim 
ROc4.viI>j Maryland 203S® 



PATENT IT ECOHOWCALLYI dafoila L^iwwj 

since Harw Associates. ?90S FondufoG Ricbrnund 

VA232M. 



FREE help ipr inufljnlpf? 1 Ng c?ttergip for recording form$. 
nnd wisiualiori Atfilinteri irwefoite FpundMIon 54H-B 
fowa. Coforasiio Springs, CO &09Q9. P r TwE Ft*# 1-M9.5J6- 
Sfl9S 



INVENTORS! Cdil ycru uataflS MW3 ptotil tram yOul idea '■= 
Call or write tor yorn free sntorm^iun oackagc Cver a 
dutikltt £4 eewrte. AMERICAN INVENTORS 
CORPORATION, K SUee i Dept. PM, Weatlteld. 

0 ' Ofia 1-BDOG58-5B55. In Massathuaerts of 
Canada oall £413] 56^3753. 



IDEAS, in’flntiori*, foc^w^fopy warned! iratu^iry i atei^octe- 
tion. naflional arahibilion Oalt foil- fow l-itD^Sfti-iEfA 
Canada. I W-S»F«tt. s*3i 



PROTECT YOUR IDEAS Wilh Mkat To Do And hfo* 
INCLUDES, Forma, Ezekiel, Efo. $3^1.95 Or Send St.00 
[Raluhdabiej Fot Informalst^ TR Coopei. 1979A Souto 
Weaeteh. Sail Laka Chy. *U I 841QS, Money Back Gur^antee. 



INVEHTOftSS CONRDEHTUU. PATENT SIARCHS, The 

lirst Step fo protfd yxnir anwentipn. Frpq information 1 
NOVASEARCH. Bps 8S3hPU, ftewindpfe. VA ?^0G3 



NEW BOOK How To- Mirte- YburOwn Putenl Drawing a ', 
.and rrvagh nuyr«. $19.95. AmartOAh Fulutefi D&hgn 
Company, Bax $30. hAnya, Maryland 2ll0fe 



REGISTERED PATENT ATTORNEY, Free eyBlUBltian. John 
Hurtbngten Oraile-r. 1B3* Htmlmgfon TurnpiHe. Tru motel, 
CwvnecirCUtOE€M-5115. 



INVENTIONS WANTED 



INVENTORS! IS yw hprti #n mvenfojn for sjfo pc li«fi*4. 
write for fowl E^c^lrl explaining hdw '.v« <Jwt hit i> ybu 
kdftilfer fiiwr* Carp C-S1W. FfWftWH. QtM 434£0 



INVENTORS! HAVE AN IOEA? Dfirt'E know what to de? 
Cel6 AIK for free rnformaiibn fol. TO* Free 1-#EYF?35-5300 



IN^NTKNI MARKETING. PBEE INFORMATION, R€Pf«^ 
5 EHTING MANU FACTURERS, Patent. 77 Fi*lfon. ?H>. 
Fingacfol PiFtnrl, Uw Yptk. NY 10033 



NEEDING Assistance * PATEWTVESTMNT9 
iNYERttATtONAL, USSCenitePlicut 43 m.WaBtiif»gion. OC 
M06 



fTEAL ESTATE A FARMS 



□OVERMMENT HOMES. DELINQUENT TAX PROPERTY. 
REPOSSESSIONS. CALL 805-587 -6000 EKT GH-2O024 FOR 

Current repo list. 



NEW FREE CATALOG Tnp m-al l-i.IhIl: vr.lui^ “KJlsnn- 
*.ue. foil Dafor P'«ni u ■ Properly -beclfon . . Free i ini ha had 
properly t^oohuea alao evalhable Can or *rite today! 
UNITED NAftCNAL REAL ESTATE, fl”-DQ-PM ftelteview 
Kansas Cdy. MO 6*1 12 Ph TOLL FREE: t -aQO-999-1 OK). 



CANADIAN COUNTRY PROPERTIES. Acr&agsfl Ke re- 
steeliwi. developmeni timing, rising hunting, invast- 
men. minE*als ele OUR 73R.D YEaR. te^ns dMBilBbte 
Titles guera^eed Calelog airmailed tl.to. DtG#tAK 
OOflPORATlOWt l)ept m 370 Dwuop St. Wesl, Unit 607 . 
Bpffte. Ontario L4»4 5R7 Gsri^da 



CAuFOftNlA Lois Acreage 140 Dawn. $40 Monthly. 
Bom 25291, Lw? Angelas. 9tX& 



FREE CATALQ<Jj - FLOfllDA UEOHGIA rt™i. Land. 

Buainetsei, Pteua Specify Stele A Ptopeny Pwiened. 
COUNTRY NETWORK, BOk 365FM, GatMSviHfr, MQ 65SS- 
4632. M17]67&4632 



REP&SStSStD homas Srom Gov i IrcHP Sl.OQ pluB re- 
pa^re t?y«KJ HahDn^da' Wss taix pnopertiee fiB-lSS-SQOft 
E^r 



UPSTATE NEW YORK, 19 asra par-cels aborting Adiron- 
dack Park. *& acre pBrceto on be^uteui Moose dyer. Enjoy 
nitute'e true boeute Other prime pr&fMR'is eigo a^Jiifotifo 
In^m S3.9O0 21 S*45>0fi5S Frae «fo LAND. ^75 Srh Aw 
Suite 2331. New York, New York 1D01O 



NORTHERN IDAHO. 5-1*20 ACRES. TfMte. te*fUfeWfc. 
creeks, apfin^. dwi air. viikiaire BeauMut North^Et foresl 
Jand teke COlinlry Hunting. Iiilmg. iretrfvfflfon. ^tirMnmf-l 
Epfv temte FREE hr-pdhure, phc:n?. mformHJiar 
NATIONAL ASSOCIATED PROPERTIES, 1111-ME 
Shdrmert, C^eur d'Alene, Idafffo B3SM. t2DBj 66+-S15' 



POPULAR WIECHAlSiJO * KW&C.H 1 90 S ‘ ft 3 




FftEE If ENT 



*i 0 N£Y?£lOO W n 9 rent And morlgtbjs p^ym^ntE 
ItEflALLY}- £ leporl tells ho* Frre inlprmalon AhodPS 
AeOTC-iiTles. S/’H Way&ym ["letNirfmr-rtl PM£tk DnSrnit. 
Michigan 4ft? 24 



EJCPOffr-iMPOirr 



FREE BOOKLET. HOW TO START YOUR OWN HOME 
BASE D IMPORT BUSINESS ANOEflSON. 31 If ISABEL. 
L05 ANGELE5. CA 9W65 



BuVrTWHOLElALE 



SHAVER Battery lAe Sew You have prodjcts **sh to 
Eaporl. ImpOil we (HOv-idfl mtormalicm AAlco ?8ifc W 
L«hCOm Anjhsim. CA gzaui 



HIJY Dffl£CT. W^Mdwsdy! Bargains, Below Wholesale 
SCO, OfU iIefi:: Wnle ImlDrhaiiuhil. B Ok 345M, 

HEndu’5^villE TN 3?Q7? 



FREE 1G page fstintinq PRICE LIST, ' :o 5 colors, 
anteis w taialoga Copwh Press. i00 |PMj B«Nman St 
Brooklyn. N.Y. 1 1206 



BeltSl Buckles. He* l»cs. Hai Tact Jewelry. More 
Complete ins latl se.ieit B<g Prowls Compter deriter spi 
up Color celaiog ii OG itelundaJWfrj Anchor Boa 39W- 
North Pro^aente fli ijjgn 



WGRL&WlDk 0ARGA|*f£ lmpw*l£ . Dmpship ■ Clnae. 
CM ■ Surplus F ifnihifis • iSlampc-d Envclupel. MarnHS 
Sffi 17t7Pii Highland Ind 4fi32? 



VACUUM CLEANERS OlEGOufil Alices New HainhdW 
£499 95. Kilby. Fihei Qu«n Panasonic. Royal Grech. 
Detain. ABC Vacuum Warehouse. 6J2G EJurnoi-PM 
Auann. TK. 7*757 



CLOSEOUT Jewelry ^ Cratt Supply? iBaimog ?5£j 
RdUSSfllS. Dp* Arlington, MA 02l 74-7 159 



Singapore wongkohg, Taiwan tfcFtECTOfliES- Bu v 

direct inlorn-iaiidA |1 DO MernCh DiStnbuting. Bo* 2MM 1 
Merrick NY I'M 



CLOSEOUTS' Discount V ttelow WhqteM *) 1 F^b-ira' 

lnlorma|>pn stamp DON. EkP J01&JK Fendate Michigan 



iMfPOPT [Jirtfct-pnryy c rar Ddri-lx. RpucL 1 Mnrkcli-ryj fi j 5 A 
Fern |>riyo. Mrvntl Intend Fl 3795? 



EARN MONEY se-Hmg Cold and CMlume icwelrv rings, 
wiic^i 115 -Buy Direci ihFd Below flelaii Calaiop H 1 X 1 
Anka F<M 90 Gmenwtch A™ Wa'wick Rl 02686 



400.000 BARGAINS 0eluw Wholesale Many fi«.r LiQu-i- 
caiiLins. ClraeoutL Jet Lott S«npin Samples f «w 
Detail* ‘Barqaihhpnli.rc OpM-dii-n-l ex. Bp* 1-409 A HaHand 
Michigan 4 --\h*y? 



AMAZING FREE CATALOGS — 500.000 5i2ilmg Money 
makc-rx Phnt&grnpiicd' Mr>i mahon BeVlw Wholesale Bar- 
gams Got 10626 ShIl AdlANO. T-BkH 78216 



BIG SAVINGS IP 40% Ova t 3000 items Ifcrass hoojrhgld 
BelO. decorator. cameras. loy* plusl inrtrvidunl nr buMnns 
DelPil? r I iff I d| MORGAN LJn 1*01 D EBElh &i Suite ^4L 
IndiiirupcHisi >N 4&24G-iAlQ or call 1-SDQ-^7 T -?2m inl 730 



MANUFACTURERS WOOfW Sol’d 14 KI G^rt '/VhctexM' 
Sam^e- 2Q Icvflct'-arm llflPfD fig NecklacE S5TPPD 1g-n 
SrtSPPD. Oeta-ls 39tSASE ur IS TTC. BOi 1 L 7PW. 

Hdllirid. PA 1944C- 



ADVEFFTTSiryG AGENCIES. ADVISER. 
MAILING LIST* 



NEW ACTIVE NAMES'! MIXED STATES) WWECHATE 
BNIPMENTF Adr^e&IW LabfiB? N&T|I^£ '^jporlenily S«ik. 
ers SOOSn 1MS40. OTHiRS! Advpn. Drawnr 

&Z. Sraiiey. ID B5TA YitaMCAmF* 

FRESH HOT NAHESM OWHTUHnv SEEKERS. Pwil 
SHch La^lt ZipCcdi^d GUARANTEED DELiVERABLE 1 
&OOSJO. IffiBHfi. 7000 &fiO JR Chlerpniea fl09 
Bnarwnnd-PMH ViLlnriJ, Ttjcat 7790a 



FflEE -sample o* mailing liste ttigt gpi - riuitiv' Mp^jinn ^? 
Mam*, Garw-et ku OTOOfl 



■NAMES, FifriNesid«»1uni1y teekera. peel slick ?0o M3. 
500 SI & 100C5H JKL1 UPefS. FO &0«: 16. Sl^ariord CT 
1 B 497 



f-KE-S+f npl lifilj-gtMrnrrif^'] lurdetulL rush SI iX> L 7*9 
Chnbrnugh. T nk^D. Ohio 43&C5 



MONET In Tnur Mailbdx hiCi-ftajHr Your BuSi^ea± TPde^ 
Prftven Bu^flr^. IKT* Guamnlfcrf fle^enve 1DQ Names Free 
Ti-mfc B*t 3497PM1. PiLiaburgh. PA 1&2». 



Mail ORDER FOYERS Com pyieneed s=si 5 am i ! ^ jvail 
for immmdijflfl usf Sgntf SASE Tullsy's Mailing L isl . Jl 
Kviiu^d Sl'yiiiil Suibg 3 Ct.wcl ■iisIp.i MAQ713? 



ADv£R1lS£ FflEE: in 633 tAa^azines &r«Tt<¥Y-S!i- Marc. 
PO Bek 61 1 . -Montehamp. DE i9?10 



PRINTING PRESSES. RUBBER STAMP 
OUTFITS 



TYPE, Fnnli. Hand Pnnliog P?eHiw| HnE Lvlanipers. 
Kiupt-J >tf\r 1?D Fag^ $2 W Drtdudtble- lir±l Prder ACh^e 
Type 1720 M MaiMilitld. Chicago, 60627 



TYPE. Ipr printing CeLiigg Jl 00 detfucii&la 1$L ordar 
□Maher City Typn. R □ 3 Q^k 134 Honrybmpk PA 19G44 



flARCO Type Fmjndere Type and rUA^wr giamp5.eaia- 
logue Mail 00 ngfu-ndabla can lirsl -prdpi P Q Aihc 101 1 
Brinnnviihi- S 01 -Q 6 



HAKE RUBBER STAMPS Highly PwoiHaWe Free Delaiis 
Slampe.. PQ Bdk HKR i&xy Tampa. F L 33H3 



VOUfi *rklrftt purncd gummed ^nrl ^eir $EiEA Isl^l-x 
&ttnd SA5E ear £irfuiftr 3arbH/a'a Mailbrts- Dfipl PM, 1HJ0 
RuberL HjrdWiflrt Rd. -ZA. WiOE^ila. GA 3Dftfl3 



1.2,4 COLOR PRINTING- F r(i e Calalog SampleF Si 0000 
inCodpont FiASHPRINT, 35 -PM&|tASifWi PillstpnSpa 
NY 1 M 20 



MAKE lubber tlampa— b-p prolila Complete BMpqiy and 
equipment calaipg with msimctiDnp Si dedutHtHe with 
wtiBT ;Slar Slamp Supply iW n Marshlitid. Chicago 
60 M 2 



PRINTING SUPPLIES 



QUfCK prmbrfli 250 Letter £ne. One Sided Y-oar Original. 
Ir&5 free Shipping Fnw Rr*ca LiM &udgei Dm? 1 
CB. 1B?0 Wftsl ieNeirpn, Springtiirid IL 6?7D® 



CfLNCK copy plnmum LOW Pnwt Write NaHonwHle.514 
Nortr* l .tn u. flioomingtDn. lllrfiQi& fi 1 "Ql 



CLOCKS. WATCHES, OLD GOLO. 
JEWELRY 



HIGHEST CASH It* Guid Jfrweliy. Gold TnEli. RirtflS. 
Didnmndii- Yi.i'th^. Silver, Plalintim. Mail Aniclrt Tdday 
Frw^ili with Iniftwirumofi Cnieaga QdMiS PiecidUB Metalt 
11? Sdulb Wabash. Dep-i 75B. &iGagD. W603 



TA«E MO CHANCE 5 wiOt oldeai. rehabie Ii^m 
■n o'? gt?!d business F 5 (#t?»ishfd ••» 19^4- We buy GoU. 
Silver. Plarimum. Diannnds ^i^-I-h:-.! Ctah Frest tft!ar r nfr- 
lmn Rose IndusAncs, 39 A Eji^L 60602 



C40CKWDRNS, «ond cluck blank;, ruckhnund sup- 
plies, brl' buckles, cul slur«s eEl WhdlrsuM taLalug 25i. 
Elnyilfl Carp Si&V 7 tEHl Sti-eei WhfrBliartd WyM^nng 
fi?201 



CLOCKS. MOVEMENTS, ACCESSORIES iGormnn.i Frwi 
ralalgg Inslrumonts, Smrvicos DopE f'M 

4® So Arch. Janoxvilbc Wl 53645 



INSTANT CASH 4nr gnld .: ’.vnunil-; nrw silver. We pa.yup 
1^ -60*+ mare- than anyuhS fili* IQCr^i guaranee. 34 h» 
&*■*! ce. PeEa-'L-Enohserii pO Bot iM karisiao. MN 

56732 



SVWSS WATCH ft£Pll£*S3 WholesM^ 1 Oetait*. 1 Wai"an^ 

t* 1 St Palr.ckE Spwifli' I4CW1 &61-3VJSA 



TREASURE FINDERS 



TfiE- AS-UFlE L, ocjtir gLUFlc-r rmlo- away wilh uhra 
unnilivE localur--e>rochur« I few RtbaarCh Pij^uttS Bdur 
27QZ70-AMC. T^pa FtoHda 33666 



FIND f:-1 Cubia Javnlry Gbld NuggeiS New Patented 
FtpvglLilipnpry Bavica Fm -Calik>bg GArdthtir EldtlrdhiCa 
3131WN 35lh Awe Sails K PhWiiir. AZ S5G17 



PROFITABLE OCCUPATIONS 



PLASTERCflAFT Pr^i>l.ab!e hlunw Dusirw^s 3000 
Molds Avmliiblie Eiuia^la. Lyhheiie. 6251 C Menlparh 
Mtfnlor. 0 * 11 * -M0E0 

FT SMITH Auction Sc-hnpl. Fl Smilh. Ark. 72903 

Resident 4 Heine- ; 1 udy v^hnran Approv*-:: 



FREE [irochyres Repair A#: C’^KSolicnna Rcfrige-uEidn. 
Gss Hiidlmg lull insEruMibna DbblCd. Ine 1 1Z6Z 
Goadmgei. Dailii TX 75329 



REPAIR lartnmowflitihciusand&cfi pah* jnd notfiFwihMi*. 
aaie IibI SOc Eiswnfi^r s RM PO tkit V, P?d j^rviv NY 
1 71 



FREE !n Formal 1 bin Biarbar 1 AlKi^aKu RebuiKMig Ikwc 
4Z2. &eynwu r. TN37BES 



SALESMEN- □ 1 ST - 



MAKE EXTRA MDNE V DUfttNG VOU R SPARE JW C£ E#m 

wuekly s cinunii^ks-ryk ahmvirHj f>4ir HH[;iting lin^ C^lhmrdiir^. 
Pens ind dEhfri popubi AdvtirliBing Glib Pr-bmpL. pcrr^jn;i! 
aeivite hOill AAA-1 hrm Our 79lP ytai Nn CKpttrifenqp 
hebHftBrY NO hHeaiffienl d> CoJfedliOnb Scl your ewi- 

bdura. Full Tima Pslanlal 1 Wr^ie itj K&vm Prtka, NEWTON 
MANUEAETUfltNQ COMPANY, DefH GFMC3 NewWh.toY, a 
50206 



AGENTS WANTED 



$20 PER HOUR. PART TIME ! CALL IrSa&a^Tt^a, EXT. 
K- 5flS! Sell Mdsdh ii yuur BiHirr Lime Well help yuu 

luin Salus-diy rnorninga. inLo big money no risk. No ihvm- 
man( ifg easy 1 Dan loday. or write Maso-n Si’«5. Depl K- 

596 . Chippewa Fqiis Wl $471* 



REPRESENTATIVES k> hmidlc well retired pr-pdo?^. 
«%duaiw lErrilnnen MIDAM, Hok 7G1D54 flushing. NV 
1137 a 



BUS! NESS OPPOim/NITTES 



iMPORT^nporl opportunity, prfflilable *ortd-wide. mail 
or-dor irqrn liCMTie. withoul capital We step plan for 

nd elimination E^Cd H ^ncc unnecessary FrgePeporl 

M^ilmger. [krp" N?AQ Woodland Htlis Calilormp 9l%7 



HIGH Prglit5 1 >£hirt;. C*pj Tii-ciw-n^i^n Ir^n^fcr mp 
thrrmB fr!jppl»ei Press iloic GCi Tampa. FL 3.1623 



GUAB ANTEED! ll IM Found \ 1 t>m Junked lirai' [Sand 
Slamp) LaVaHeya. founiaih. Fl 3Z43B 



WCfl£A5E Your fcneome 1 Arrange loans, leaj^js ulncn 
financial service through oa^ionende tender net#KKk Prflsii- 
gious money buEineta. lull pad-time T-op Conmiiiiont. 
complete Iraming. ponlm sog; ;uppoi' Free deleib by 
alrctrumcnuik 1 PfA, Bok 697-P Dann P-cnril CA92fi29- 1 7 14l 
340-04® K100-P 



1585 FROM tIP WOOD - IN THE HNE! Deta-<a 53 
AACRAH, 0oa ZW. E3eiie>.ile. Ontario Can«a. KfiN- W 

ALFTO INTERIOR CDSTOUmO AMO UPHOLSTERY w 

luda-y s high ikhrund sk^lr, ynl eaxity kurnod el temt 1 
FebMteM^ priikl pplentu Send I nr Fft^L QrpC’diieily Khl 
dcbaib AjjId Uphnls^r-'y Inxtilulc- ?1l8 S Grnnd, Depl 
SA Sm t Santa Aau Q* 3Z7D5 



BE ilNOiFtN&ENT! 'AehjMn&ve— recession prooi worm 
business' ^leaBani — ctam— easy 1 Free iniomiation 1 

Rivftvtew. RtMrlt Six But 6&8F3 W.jnkfltD. MN 56001 



TEH Dei fried Home Business Plane ihal can nuke lots or 
money S&TO DtM Document. &om 1535 titendter. AT 

6 i ?44 



NATION’S Bexl Hume Gunmen- Oppo-lunilie^. SubAcnp- 
Eiun ire*. 5end name, aoareas. n p 10 5pare-T une- magazine 
Dept C2-3B. 56K? Wesl Oklflhcwia A^e^ue. Milwaukee. Wi 
&3ZI9 



NON-flUN Pa^yh we. Puaranleed E & 5 te 5 t Money Opptir- 
lumly Sdm 3674-P. Gjstrn Ynllcy. GA 94^-tfi 



CPEOG CARD SECRETS flEVEALEO* DelaH* 1 

&ds*»ncp. 6 W 3 A Geyt^. Resttdi. CRMtemia SiJ 3 t- 4 Mi 



EARN WHILE YOU LEARN, ^opur Hydraulic Jickl Frre 
Deiaila. Hydraulic Jack Depl FMC3. p.O Bp* ifl. 
Aec&n NY IZ4QJ 



HYIMMJLJC JACK REPAIR MANUAL. CATALOG flOJM. 
HYDRAULIC PARTS SUPPLY. BOX A157. BROWNSVILLE 
TEXAS 70520-41:57 



fe 4 ,« 0 lN TOVReACKYfefflJ !>P4re--timc grg^^pralil 
?ble i^wcially plants Eatsy .-;,1 art with EljU Trm ihrarmALiPA. 
hlunH^tesdGrnwrni. Qax9G&-P44. Friday h«'tkK WA9S2S0 



YOUR FORTUNE 1mm prtiducl you Cirt FREE. J?aJI7 
EnlerpracL 1019D Merchant. Eiringha.cn IL 6Z401 



RECYCLE METALS. NO NOT BEEP CANS' Easy 
weekly' Free intermahofi ftecycter. Sov i?i4 Franklin, 
r N J 706 &- 12 '4 



SCREEN FflWT T-^MiflTS, inenpensiv? kds Free Oeteils 
T-Pri«1er. PO 0dH r+9l+l |GC| Tampa, FL 33623 



toKE Huhbe* Sl4^ps H^hiy ProMabte Free iteteiis 

STAMiPifl. P0 6w 32m (GCl. H Fl 3362? 



SUCCESSFUL BUSINESS STARTING SECRETS SAS£ V? 
House Oi van Dyhe. D^pi Aj RQ &3^ 2337. puy Ony CA 
S 401 ? 
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(Ctnil nued oi n#kt pegej 




BUSrNESS OPPOfmiNfTIES 

fConiirtuAd Pram prt«diflg P*Q*1 

FREE DEALER5HIP-SEL1_ MAILING LBTA1 GempW* pro - 
pram InsoP FCW. to 1302- PM3, Viltey $4rewn NY 1 15E? 



PROFITABLE: Lkxd Foil Printer. Personalize buarpega 
eard^ pe-K.iL matches. Free delalte Gold, P.D So* 24986 
(GCJ. Tampa, FL 33623 



BUM PER STICKER PfiPifcef. Cheap, Simple, tolabhe Free 
Oelailft, Bufflgter, ROB 22791 (DC]. Tampa, FL 3352? 



CUP ftews^ape? .ie-ma— $2 - $2b EADHJN FR£E Rfrporl' 
CcippingkD to &KB Pompano. FL 330S3 



GET RICH using OTHER PEOPLE'S MONEYU Unra^ ■ 
amanpg buaineas! 1 Derails FWE£3r Fmance-B to 4®6. 
Ma?r$ate, FL 33S563 



liSOM LOANS IWTEFEST FREEH torel Ft^r# law 
WPiS OUT €€STS” ^taifcs FREEH MoneywiuvB, to 
5*679. MiiiH. FL 33083 



OFT FHCHH Secret law slashes sfebts— Cash, 
Credit FREE r^pOfiV WealthKivB, Bo a *036. Pompano. FL 
33063- 



PIANO Tiifl^ quickly tearned. with hont^ sludy ecviMre- 
Diploma granted American Tunnhjj SchggI, 170SD T*l%«- 
Dnw, Morgan M*. Ceid 95037 



TAKE Catalog Orders YYs drop-ship 2956 bws s^llifig 

special pro<SUClS Low^jC bekjw wtajlroaia prices. ImnXr 
kittle delivery. Spf^Kylpr friwint bu$H*e*$ bnp&rlunily 
Fra® to* BMC. ^01 D* 3*4 & A^nul- Oept 20-87 
CNHswgrth, CASt31M991. 



BATHTUB REGLAZING, ^toduc: sales, settee and iram- 
ing Call Unique C&ihf^s Cmp. 1+W| §45-0072 



EARNINGS Unlimited 1 Win our bungler alarm advutliw- 
nrents from hom^ 1, RSM Merchandising, to 69314 
Chicago. Plindis 60659 



UAKE HOMEMADE BOOKLETS. I'* fifcrtted 6167,000 
With mine- Free uilurm^tipn Far.ibn, PO. Bft* 1039, 
Gatlinburg, TN 37736 



MDuDH ON Vi ACRE! New Hyrirspomc* - inexpensive, 
pte^gani, pteelieal! free mtormahon. Room's, bo* 1214 
Frenklin, TN 37065-1214 



WAKE BIG MONEY REPAIRING WWOSHKLK A Plate 
Olas* Up to SBfeOiiO yeady! Can TOLL-FREE to* Vaiuabte 
FfffiE report 1-B0GJ2I-S5S7 Ola&-Wold Syslam* to 
S75WG. to? OR 977 » 



VENDING MACHINES. No a&feng. nou'.fi* earn armting 
profit^ "Big Ca'.h^irf FREE ' FarKway C*k*»ratiQn. 
1930 PMG Greenspring Dnre, Tlman^n. Maryland 2*093 



LEAHTt Sewm^ Machine Repaying Women. 

Lucreiire ProlrtE, Grpss^in CorressK^tenca School. to 
51 (M. Spencer Iowa Si»i 



PREPARE T^a FUJlUins E#rn high liw& dignilird vi^:k 
Tr^m &1 honw' Acc-iedilsd P^ggram. W?tigriai T^s Tir^unmg 
Schgnl. 2CV. Nr?w Vcisk 1D96? 



ASSEMBLE v^iSan notelcife ill home. We pay KM.OB 
No eKperience. SAS£. Waltime. Box &60M. 
Pinflftea Parte, Fl 



EXTRA InOOHE. AssemWa product al Nune No experi- 
ence DeSBr-ls. i-6l3-5flS-a*2i Em m 



LEARN MIRROR RCSILYEHING Free InmrmamHk 
SilverruaM, B&x 127, L*ntdo*ne, PA 1WM 



MAKE GALLOON AMMAJLS. £400 FREE 

SAMPLES (NS TRUCHONS: Funnvma^s - PIAB3. to ?S0 
Abxandile Bay. Nnw York 1360? 



ASSEMBLE PRODUCTS AT NOME Many g^jt-^unigH® 
Inlying Nigh Vta-M v P^uJitt preief1% available ^illiuui 
invealnuml. Wriie 13i^i>e^ea. 92B Brighton tltft. 

flrookl^, Mert York 11235 



61D.OOP MONTHLY Fahmp Piioiograo^s al Heme 1 Cb 4| 
recorcterf rwss^e: L3C3? E7^-6l54 



MAKE YOUR DREAM COME TRUE. EARN HO, B00 YEAR- 
LY REPNAM SMALL CttACKS IN WWOfiftELH NOT 
AEFuOnO THEM. CALL TOLL FREE l-iDQ^fr«S?3 OR 
WRfTEi THE aUSE MECHANH MC., GOX tYM. PLANT A* 
Tm FTLAM 1 S 



14347 HONG KGHG-TATWAN RreduClS Cheap. Small 
lote. Some aamptes Iree Haff&sr, &qx 1719PM3, Yufoa 
City, OA KS92 



JtjMO'S WEEKLY! I MAILING FRQH NOME! In’-r.Maiu 

nppprtunity! O&nfurY Punishing Company 
D*rdpjey, QT pfifitS 



HEfiONtHODH BATTER It SI EaaSy Eire Hundreds 
Waehly Uhlold Sec ers Ft ee hdlormai'onL Bauery Cuiiel 
Sq^ 330 iM Hkilrofj; » C. 25603 



$40 - JiO&'HOOR Amaiing bnMMhro^gn prccim se- 
stprn^ BurniKtAndD^mrtved Cwinledppe WTHOUI TIE- 
PLACEMENT. 2 hotl**^* eorJ 1 . Mlllesm dF 

apgrlniflmla, ?t 5 Fn«. p^ry pfQflta amnwdletely! Frw fendgmbp 

tkjn renew, to move vanceu^. wa mm 



BAKE MILLIONS MANUFACTURING BATTERIES!!! Sup- 
ply p*ajl*hH. Eirfrlwt, Bof Ki B*gos&, MS Q 7 S )3 



tljOOIS WEEKLY MAILING, damped cr, V flupe 
Pr^™,, to $ 3248 , Lga CA 90091 



N£W disPOVB^y in baftlery r«gFidKKminq E^ean 
nuanlhB ®war?mlw -&g Prghii Fj^a 1 Eletteiw, 

7416 Ciflhle D- . L.iHlrl RiXk, AR -2205 



CONCRETE 04pgk Ulnchm^ Ctfabg $1.(B. Htaiie One. 
Rg^ $740, R*pid City. Seulh Dak^te 57702^740 



MAILORDER tok®. 1.000% Ptgli! flBprirl. SiHMlive, 
to 1140. Clearwater, FL H617 



F nr.rr Sqgipnr Ptyutiod >[Huge Demand) 

Rflffsili ng Pawl 604 i-R«fun:JH*te; Wdnefwin, E ■ idguwa- 
ler, Mn? 6 S 3$4 



|l, B00 WEEKLY AaR TOOL REPAIRING. fnHiu£Ltfrfrt. 
Pads and Ynnls- Whnli.-t.Hit: free Detail. Bl-k 534, WitK-te 
F&m, TX 7&304 



LEARN Culd, Silver PlAlinum S::r;ap Re^ytllng □u L J r- 
Fr^e M1drn>4Einn: Reading, Gd« 1121-SP. Re^o. NV 
39510-1216 



TURN ycmi sparaiinw inua &as.y proSila. tN&^aer PvC 
Furnitures . Biltery RKandHIoning- Gornpute’r AaMen 
bly . . more. Earn immediately! free Reporl OwenCnro 
77IFM, BaLite Ground. Wash^m 'M604 



GET -nLc? ita mnit unique grt^isn^ business :o theY^ncR 
friaii Irom y*ur name an a TuH or pan lime ba*j*. FnnL mluK 
c*krfnn paper. is, hteials, a;iyi^A mylars. a!e Cell Iqh 
rnte i-ioo- 323^506 base EQuipmenL me.. Rl 4. furnw 
Maine 042-B2. te\ Jotw Sulliyan ebout od< iree Mane Trip 



HUGE PROFITS MN KMRMG WiNC4HtlL&S A PLATE 
GLASS Y£5 THE CUMMS ARE TRUE, EARN UP TO ilOC 
TO $4« DAILY, CALL TOLL FR£I 1-«MF33i-0576 OR 
WWTE: GLASS BOND SYSTEMS. P.O. BOX 416 , NORTH 
PLAINS, OR. S7T33 



FREE I . YQUR NAME PLACED OH OUR MAI UNG OST 
TO RECEIVE INTERESTING NOME BUSINESS □PPORTLi- 
NmES. MAI LCD 1NFORMAH DN SERVICE, BOX 34370, 
flARTLETT, TENNESSEE 38134-0370 



PROdICTICN TV Mufce m $ a^uiWbling PrQ|6esort 
Fflj+y cdteparA^n be $2,500 p'fcyCHilQri . . 

Tola I c.m urn Uten 5M.D3 PLANS, r LENS £ OteSterg 
nl&-mallDn 520.50 . . HluMi-eted mlormation FREE 
Macroe>n&-0G5(, Washington Crossing. Pai^yiyarfcg 
18&77. CmKliteard w&rs 24MRS |3ii> 73^5660 



VINYL'S Wl’rfrte She money is! ProtesetonaPy repajrr, rglan- 
i5h. r&cokK lumiSure c*r lof^ OuiO: easy Two small S2(l- 
|Db5 a day tarn you $1 JOOO a rngngh Hpmss. syHiws 

reslairranv. unlimited CWlnnKi^ Cteii -rijsrninrj affirif A lew 
ilnys. pnidi&t Dateilt ?rrp. VIP, 250? MpnkiKe, Chicago 
60616 



CAR OOAItERS ARC CLt*#«W OP- DmI p.r^t w.lh 
F.tenijl.rirlgrr-r chgn c,>ir, polixl’ient 600-245-6118 Fenna 
412-946-2385 



$1^50 Weekly PMSitHe^' Home Business Opportunity 

Piogram, Ouaranteed Earninga Sled IfnmMtfteey. Oelai s 
Rush Stamped Pd«I^BSs*B£nM elope Man>©r Errt&ror»3es. Rr 
B M 92A NateKHa. OA 3^$^ 



SCHOOL SUPPLY POVTt Plaw T»ngil ^1,^k ppp.r 
vffl-idnn Vn-schcinl^ y^iy IDEAL hdme opeiiilitln. Small 
inwf Imcnl 1 103 Etafi. Riehardsdn, TX 75030 



GREAT BUSINESS IDEAS' E^y-^ad wdhCAjl capital 
^ru Hi puling bppoifu^ nei' FREE mtefroalten. Wrne 
A.-nfc'w^Pi Busmeas Concepte. 953 f . Color*** Biyfl . Suite: 
53.I-B3. Pasadena. CA $nb6 



FRti PROGRAM INTfMXSUCTHDN REVEALS HOW 
'YOtT CAN GROW POSfTIVELY, PLEASANTLY, PERMA- 
NENTLY INTO PROSPEWTY1 WlffTE: THE PLEASANT- 
TREE, P.O. BOX 71056, MARIETTA &A 30007-1056 



WWLOPWff: Sail Mgn*y.M*king Rwne- 100 D% PwT- 
HIF VrtnlunsHR-P. R-^x $ 36 . Rwl^A AZ 36*42 



REPAIR hydrguhc J.jn-r: w’lte Wd^Hbrddk Hydsiaullbe, 
*4a^r«1 Rcisd. Stendish. tA&m W94. InrdfmMten Frm 

EASY MONEY1 Prg4ii*U» Hgm- Bu*iMtt Free DfdfclS 
Am Gndin. Bqv 276PM Park Fgrast, llli^idt 60456 



impoflmdi Produds W CNmp ■ Write . UDCPA. to 
2440. Midland. Ml 4&&41 



READY Id Ma m Mom?v Now^ Sian YgyrCtem PipililSihtfr 
.Bifsiness AT Hdtra Fm® Dciaila Asher ErH*^ris«. 4355 N 
C Copiikk Rd . Suite 134.150. \nwQ TX 7506? 



HONEY MAKING hm* ^iiwm S®^r*l nHMl prdlll- 
at^C WfliM vn4h pftsn* hjr jwr ^jgt«3=f. detail A 

&eacd. 632 0u*». Oupt MP3, Ra*igh, NC 776D9. 



15000 Morihi-Fitee IntarmUson ■ Ng OtHi^atign Ungi, 
to \m. Geiltefl Grow. CA &2*4S ■ 714A38-21B7. 



EARN $i000n pn -- 1 lan^, Irpm ii-ese live proven venkur«. 
frog dsteJks P.O. to 233, Mtuyiend, N.Y 12118 



MAKE High p-sdi', Hgt Selling Lie* hid Plates, 5*gns. 
Vftcumaflic. P.c. to P90NGC1. Tampa, PL 33623. 



EkCEED $99.00& SILKSCREENING? My Lttlh- CQmpflny 
Qm* Fmplitir HOME-ST ART- UP-MANUAL FREE interne- 
\xrfi. Prim, Bus 286. Mu***- >lfi. PL 61552 



WINDSHIELD FMfMir Suppluns Samptee and brochure 
$,] DO SftwtfyinN!. jiddr^i, pihubfr Gteaa toiura- P.O. Bb* 
161, rfmstey, Ki 87547 1-AD8G4549-13 



MAKE -H5£Gfl MONTHLY! Eas^ 1 No B^estmenl 
McDuffdl Blip. 5529 -A, D.amdfWS fiflf, CA 91786 . 



LEARN VCR Cteanlng r repair. Hu^a Frortfe! 3®erate 
Rewealed! NbEkpenwwe^eceagary Free Derail V khq VCft 
Repaid, 22672 Lambed, *6 SO, El Toro. Ganigrnia 925630 

START HOWYHAKMG WOODCRAFT BUSINESS m*k. 
"Easy - OukK' toys giUs. nowsitte^ Fro* d^iiik* 
Wf^ivns. 36O0L Sjn SetMstLF 1 . Tucsgn, AZ 6J7i& 



ALUMINUM SCRAP - Racycte Yggrwir - MAKE up TQ 
526 WJ POU^l FP^E tetormelton- InduMriil ■ PUtt. to 
127. AsejteJTd^a Bav Hew Yodf 1360? 



MAKE MONET WRITING SHORT REPORTS! Free w4gr- 

maflion Hamvic* Box M. Pel Odai'd OR 9?*66 



BE INDEPENDENT! You# home, -spaie lime amen inyest- 
Iftttl FREE dKSsIS, rtfde lod&jr. TCS PuHffielteHS. 3435 E. 
MuDOiteld. Suite 323 A. BcoLladele. Arizona S 52&3 

MAKE $7,005 Mgnlhiy 44 Leen Brgk^r. Ng Inv^lmfiiy. 
Frw Dn-uiils Finn "iil. Bg? 43»-A. Wftll Covina, CA 91 791 



&ET ricN selling simple mtwmallion J&y maP free dMpla 
Blue R*M»n Book*. SJi NoHh hUrruori fit . Sw^e 4®, 
F^PMlan. fty M&4d 

EXCEPTKIHAL OPPDRniWTY. Earn $5041 GO 000 annu- 
ally lu-iirnii'^i pneatigloug bmine^s Start -immediately, lull? 
p,irr-tmie Hi* e^perkifMte required Froe deiaila. American 
Fidelity, Draw# 9IB5-P3, Chartealon. SC 2ft*»0 

MAKIItft EXTRA IK)REV MADE EASY. Fl« Sutwcnp- 
lK?n to Opftelunily MagUmA dlMni hartdratdS 0- prQv0ft 
ways- Write Dppdrturaiiy. Gopi M&3. 8 N Michigan. 
Chigagd. II 8060 ? 

AMAZING WfflS fiU3-WM, Eam mOOQ fUisn S3 00 
foj BooWM-Chariefl-WaHei-. to: 1082. LaVprgne, TN 3T-066 

SECRETS OF THE RICH Are (M ikrfm HIGHLY PROFD- 
ARLE Home QiiiMM Dpp&lunilitt Fi#e HUtermaJlien 
T:vu&«l, sac, 2032 WeH A JdhhStuft Vi tech GtedhSiEkJ-^. 
Ve 24061 



fflEill WMhh SgiHfing Kit Write OppnrtunilMBi. Bgi 
20 J 35 -PhHa SHI Like City. UT 84126 

MAKE DMLYI E#&y Unwct^e Mr™ymj|hiawg 

iPr^mium toe 1Kl*09. Spr-^ Te^S 77365 

ROTCmUJflG EARN $85+ HOURLY $400 stitm 
Cider Prim. PQG SS^PMfcl. Aloha. OR 97006-0552 

WORK FOR Y&URSE Lfl How-to Stan Your Own Busm^ 
At Hume Complel* Hlep-by*5lap tobh FF^E Inlgrm^fenr, 
fiLiarante^ Rcnnurr.c Pubi. vl-ing 4J15S-M Evorgrocn Rd- . 
PUteburgh, PA IgH 

GO flaCH FASTI IN MwlDRdER. Free' S«r els Rawaled! 
FREE i^ioromlian Ejtecutwe. DeiH. B9. 2l(J7 Turner. Ponta 
City. OK 74e&fl 

SELL COMPUTER SOFTWARE Irbm home, wltwul capi- 
tal. Expenence unnecessarY. Free RepoH ADPA Box 
79S0PM3. F rente*. CA 



FREE I 3 - BOOK OFFER! £1000 wfrsMy RuMTa-P«IWa 
bMMkiunity. Write: Scotapride. 1502 -B Cenneley Avenue. 
C Flute VMIaCAMOll. 



3,616 Mnntvinahiny C^eflunilH^r Fantastic p.-*!i33. Dt- 
leih. NewLte, Boa B504VP. Lw, Anftetee. CA 30072. 

^Continued Wt fteil 
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business oppomuNmES 

from pM&mWrgpaQt} 

P1ANQ "'uning Hi^rrbgrJ qu^kiy al hgnbp Fm*?- intofm^liun 
Empire SkhogS Box 1014PM. Jupiter FL 33468 

CLIP NEWSPAPER ITEMS. |?.00 - 327 50 Each' Frte 
Detail^ fl&yd Hri-a. 11D34 SagtvaHey HOuUM, IK. 77D09 



E XCE LlENT *f*me Bu^ine^s Hdw Ic lurrt your tiulbfry into 
prDh L 5tertntvw' IntonrulronS-TOD WinlEi9,,Depl 39PM 220 
Mine Hill RU. N . 07flG2 

HUHDHEDfl WEEKLY RE LEVELING hOHLE HOMES 
FREE DETAILS, A. E HDMESEHYICES. 701 5. MAY. DEPT. 
5, PALE&TlMe. TX 7S*3T 



AMAZING ^NOFfiTS - MsK-.^g PlaN^rs, Grow^ He*t?* - 
W«1e ■ Planter*. Bose M*2 1 Brush Pteine WA 96606 



MAKt Lip TO JJ$P NEJCT WEEKEND Full Report S3ti0. 

CKM. 1MI2 Park Harvey. il 60426 

FEDERAL SURPLUS r£al "estate (bargain p^dh* 
itetion*<S*L Currant to« HeI $*QD PO Bo* ZoJsfi. 
Balumoie. MbZiZIM 

YOU CAN CLEAR 1140,000 YEAR in rnrtri*h^* 
bufSmiHS Eirpe^nc* ynnucaswry FREE prgfll Hnusmg 
Spwd'515. Spa 01 TOC Alexandria. LA 7 1306 

FREE DEALERSHIP!! Buy eve rylhmg v^l^ole^ale, giaM 
unnQLm g^li Frw Jnicwmstion Worldwide Impofl. 

9719 Lawndale. Kansas City. MO 64i3? 

FREE! MO-hJ-EYMjkrvKfOppciriuoily Sund BASE YanLien 
716A flroikhdwirt. Irv-ng, TX 75061 

HOME Imporl BlFSJnoss. Ng Cspd*L fRE-EL Tradu Maga- 
j-mov Oqnmfrk, Taiwan. Portugal, KOrba etc £4 PP 

Trinkwy Mftn^lmg. P Q &0* 41 1. Hopedale- W D1747 

AMAZING prarittal' Maikstoe^ real estate, credit’ 
Associales. -43-PM Tennyson Heading, 5*4 lUStTiWi 

RIGHET PRODUCT »;l; J&c Id product' SmW-u like hflt 
cgikes Igr $10" Frew inlrninSliun tor loose 22c Stamp. BNP. 
Suite 16-270C, 12416 North 2HIH D^ve. Fhoe^n. Arizona 
35029 

SEIZED IN GOVERNMENT NARCOTIC* H JUOd! Autoi^g- 

Plies VB^S Boats I i.mit^n Thau sands olhrer 
e-pm* Ruy Ot'l Chump- Read! tor Big Prclila-' Free phlurrtta- 
ttgn Marcel. Bna 7557-M, Memoe, LA 71Z1 1 

ASSEItfctl electronic pads Westrppiy campnnefiis eng 
msirucliofis Guaranteed tjavn^nt Write SouiHT^h 
EtecWonica. 0c x 2fl?i7P. Kennsin City. FL 33709 

START TOUR OWN BU5IHESS At Home. Free Details 
CKWI, tS91Z Pfljrfc ^>9. HfiTrty. IL SM2S 

HOME OPERATED PRINTING BUSINESS EARNS MO 
HOUR. RILL T-M E PART TIME. 'MANUAL TELLS EXAClL ¥ 

HOW TO DO FT Deiail*t 2 0 D Fmly Ciedned M &ro*n. 40 ff 1 
Thgrnidn £7 . Arn^ndate VA 22063 



REFINANCING! ‘ Lifcrat^fi 0*oi(B*atie i;Fr« RapodJ 

Atert^ages-Pi box ZSii32. Dh^a. Fl MJ?9 

SATISFACTION OBARAHTEED. Fr&« DeiaHa On Se^n 
Pmtiiable Hnme Bua^ieiiea. Padchamnh PubiiBdie^ Dept 
PM2. Btjf, 4121. MinnMpol*. MN 95343 

UNLIMITED n^ama? 1 Hnme bu^neK; Free ddl^ln Rite 
PubliCtfions (Jap I J. 716 2DAve. Moline. IL 61265 

MAKE 5Z50.QOO- Te&rly In Comber 5 Cnlrjr M^flor Pt- 
pn.1 f Guidries^. yn*pld Se^rgl; Df-lLiilt: ^I.DQ Rar^Sir: 
AMOCifflea. 0OM 2166 Vin Nuys CA 914D4 

NEW PRODUCTS— Oe.v^fsii^M-FrancJi-ses-frw |>s 
tsiH- Depart. P.o B-pk iM. ApiFjnd. Ky 4iiQ& 

HONG KONCL TAIWAN Producls Cheap free DetJifc 
Write Delia PuPlicjtions, box iy?. mdianoia. Mi« 34751 

NO MONEY? NdPmlstt ■ Get Fmc* Free Details 

Own Co . 1 13PM Maid BrJ^vwn. MO 656*6 

OLTT OF WOFIKT NEED MONEY? Si » ckhj*I^ ijmra 

you hp^ lgatJirtlypd r 4wnbu4ine3&th tough daiairred ftdvSr" 
lining Pdpulir MKhafttfi Dept KC. 224 W 57tP St . New 
Y-orh. NY I DO 19 



MCMMEYMAKrNG OPPORTUNITIES 



EARN ThpUEHndn 1 Home- Mailh^g Prpgra^i GhPdwOkS 
exfK 26Z33-R, 74inA.-ac;. FL 33320 



Frmter Cheep. Simpln RgHadln Fr™ 
Oetai«S &iHT.psr. PCb 227*1 (OS|, Trun^, FL 23622 

new Fantastic iwney "making business no t-w 

soaal Selling Wnrk Horn? LH^aib FREE. DuHl--,i E. C?rr, 
I ri06 O^snoor Ftd . Hdn'it^MDdd. AL 35209 

tWgq.’qq Mgnflh tsigh PTplil^ Appj-iirlcti Flupdir F ulL Pfbd 
Tima. Frag- InlnrmAtinn Wn^l hVIcrnaiiddal, 71 2T EdAl 
BeehAr Lane ^ 1 32. Stwtedde. Am 45264 



GET RICH 1 ! Sw.Tfii law vma^hes -aebss Cash 

Criidil 1 TREE rfcfwrl'* WedlhKrt B. BOk 4406 Ftompano. FL 
33063 



166 POPULAR MECHANICS • IWWCH 1^90 



EANtASHC earnings mailing tTwn heme! 1 G«ter Ruali 
Slamped Adsirossed En^alppe Imperial. F-H X 17410. Fort 
LeuderdBle. fl 3331 B 



ADVERTISE ^iee in 507 Ma^aiinfii. ^500 Dirttetury. B&x 
MN. AllBPla, Qaprgia 30301 



HIGH Prplitv T>Shir|^ QiHiS; ht^^pnsivd Irjrt&Jcf vna- 
ctencs. Hipplwa Pr«a. Bex 3 K 09 IGG 1 , Tpmp& Fi 



EAHM OflEAT EXTRA INCOME 1 and Str-lmu 

relngaralors Oetailis wnte Tayier ftarnum Cd. 6H3 S 
LaftT&hore. Tnmp«. AZ -64263 



MAKE Money F»« ddtereffl &opklet5 telii no*. Free 
deiaiis. Wr.ie 10. Financial Hornon^ zk M*chigan N W 
PO Boa 1 1 7?. Dept PM-. Gre^id Rep«i fc. Vic-hipan 49501 



TREASUHT huSiriees OppOrtuaKIteS-MPrie-yrtiaking 
Menuate'Fiee Cataipg-Wa^rw F\jakrehing. Ri * Bo? V 33 * 
Moteheed City. N.C. 2B55? 

START a SUPER PROf FTASLE flliSINESS rr&m snatch 
Free Subscription to Dp0Ofludity MdgrLlute tells hdw Wnte 
Opftorluniily D^fil 1454, & N MidhiC^A, Chted^O, ll B0602 



MAKE Rub&or Slamps HigHty ProlilfltJte Fr-ee Oeldilt 

STAMPER ^ Q box lCGI. Temp^ Fi 3 36# 



BECOME A PROFESSIONAL WRITER] 

WRITE iiltera lor magazines Ten leaaon course teaches 
how Receive eh wks m man by iessern 3 Is S 3 kee Ttfih.pOo 
Ganlp* Dti-ai. Piltebtir-gh. PA 1 & 21 & 



HIHft MVNMIJM in ftKif own REFRIGERATION BUB- 
N?ESSt Excihng Trade Secrel Setf*BS]TM| VNJCO make* it 
Easy' TAKE THE UO CH=P YOUR rtc»MEl Fcvr FREt 
intarmwlipn Call 1 G 1 ^ 743-2966 or Writo; W .! P t R iTMj. 
Dnp! One ? 5 fl- Linton AvenuK. i^cnndidio DA 9 ffl ?6 



EJCPtRfT EVALUATES MpiMiymakinH ' Oppoduiides. 
awkI Scams* FREE OetaUs Dminctivs ink. P 0 box 7153. 
PM. St. Otaud, HHXXO-Tm 

STOP! Ek^ore sending ajny oteB^ maney tor Ma«l ■ Oder or 
Gel - Rich - Owck. send 55 W tor My Experiences In Mail 
O^der " ftogar Baedsch. 750* W idsl --1Z3 Bioornington. 
Minnesota 55436 



5UTXESSP Money' Power! rou can hew ■! an. FREE 
Literature Empire. 66i t NE i6(h Ay? als. vanw-mrer. w* 
93565 



MAKE HUGE PRDFUS tells^ Our tkJigur alarms. Good 
ear.-i^s po&iibie Detaifs, wrde Daro Emerpiises, PO Bo? 
3 3 B&, Gresham. CHe 97 U 3 D 



-MILLIONAIRE REVEALS SECRET □* GROWING RICH': 

How t-o nuanual S4 00 Qppodunfltea. F.O Box 4CXKAM 
Bayonne. N j dnree-4004 



SKYflQCKfTt v our Intome Unique and Proven Technics 

95 SA Go<d 0 - 1 . Wyommo Cl . G Lakit?. IL & 0 C 6 & 



>0iG Mowt Ocwfate Your Own Business From Yen, I 
Home Free Deteik* UnilKl Enierpnves. P Q- bo* 137 
freept?ri. PA I$?29 



HOW 61 DOT Could Win Yois MILLIONS, PiaM.ng Any Slate 
LolSery S3 W AB. bo> »77i. lob Angeles. CA SOOTfe 



MAKE MONEY WHOLESALING wer 26CO fasi &e*Hng 
items Send SaSE tor Inw nMomKitign C1 h Ertierpnws. 
60&a 6th Aye Manor Iowa 5£30? 



ST. ART TOMB OWTt PFfeOFtTARLF iUSiNESS AT HOME. 

Piow-n DeEtiriv $2 pG. Gmr Enierprinri. 282-7 

JiiclisOrh Si Suite 1. Fl Myera, FL 

RECEIVE SACKS W MONEY WHILE VOD SLEEFM Up Id 

itt?. 3 Cn per monlh 'i it works' Complete Hon to " plan Sflnd 

(2 il^llrii:, Ptnllip Craig. 2610 Croum PlazjL Dr Guile SQ3F' 
Columns OH 43220 



GUAR ANTEED Muchly IntOirtfr' ' N*nw?Sl M£yl«y Making- 
System F^oduMi Art Auipmetic Income For Lite 'No Door To 
Door Selling 1 Free Details William a HateBB. Bo« 159. Ona 
Wv 2454$ 



BLGlN prohlidte humc EhmirvHa. Oi w-mlllvy 

people FrbfrOHiiis. Ckcksoii, 6664 FlanLation. Cmtmnah 
□hid 45224 



FINANCIAL INDEPENDENCE I You CAN achieve it 1 Free 
details Fj-rt 5taJ. 3-a Draxe. Bridgeton. New Jersey OT307 

ElCltlNG E^dPSlikes Yf>n ftig m onpy y^ny to i-iMer. 

[VdailB CCE 1&04 S GrancS. Synrld Anr. «A 927Q5 



EARN EASY MONEY. ... Unique automolive accessory 
Free deia ia. K<tei*, Broad. Ashland Ohio 44305 



MAKE MONEY m SPARE TIME. Earn g^nw^u, cnmmis- 
sicmi^ os a Mitocnplidn itiprese^lnih'rti tor hading rt4Qai-intiS 
For tree details. ae«Hhisad wUJhym* name and address to 
POPULAR MEOfAf+lCS, Dapl A B-6. ?50 w 49th £t m*«w 

York NY 1«H9 



MONEY From dia^atoed li^os 1 Delails Broome. PO 0 

Paraph. Indiana 46165 



MAJLORDEft OPPORTUNmES 



MILLIONAIRE Ma#kmJin E j.p£* RevvAh Ntoney-Making 
5sciete. free Exciting, Hour Cassette M*i Fp^er*. No 
Hollywood. Cflidom.a 91509 



INCCHBE ijnumitfldi OeaJflrslnips A^ailg^l? M Q Directory- 
Cnmphto 91 00 CBWJ-, 0U* 309. Arlington. TX 76W 



nAfiartt-CHrNCHlLLAS-FuR BEARING 

ANIMALS 



GUARANTEED INCOME Ram Chinchillas. Send $10 OT 
(i-elundablei to. Chinchillas. Dep-1 B. PO. Bph 7463 ktesa 
Arizona 65ZD6 



WlWffilf^SirYOALL 



FREE PRIVACY CATALOG. CdiTi irtL-ttme OpponumiiM. 
Hiding -assew Socrfci loans New identity E-den. Bo*. 6410- 
FC. Fountain Valtey. CA 92726 



FREE Promotional Albums. Canted TrcfceHL, Etefeoa. 
etc intormalJoft. B^rry Pudiicaliofls 477 3Znd Slreel. 
BtoPklyi 1 NY 11 209 

YOUR HAME ^0 FRi^E ad^rdiwnicni this 

U(M PethflnMnv fit 1 Ldohliold. MJf iMl>4 



KEEP WARM — Whwfc Hunirn^ 5*nng *1 l -20 ttour H*A! 
Suptfy-Seinple! Deia>ls-42OT Klein. 433 Albemarle 
Cedarhufii. N.Y H5i6 



ANYONE ^an Bjj l^aeilhy 1 Tau^-ry. PO 0 oa 4 i M. Ba« 
Ctemcrwip Cfl' 9267? 



NEW INCOME TAX LAWS EXPLAINED in nn. ea?Y to 
undejitend bUdk-TO^iga. SeAJ urity S5 to Nitey 1615 E. 
Warner J 4. Tempe. Arizona 35264 



J l -LOVE YCHT to 36 languages SEOT Sell addressed 
stamped enyeiopa- Mudmngua. Ctepl PO bo- nf. Cote- 
des-Neiges. Monltoal. Cwada H3S-2S4 



aANGiPOUSt Prr<fijrt Flifrdllpd 0y The F^dgral Gavem- 
rrwmt Vgg Mjiy 0e^ aiirtg Qr U$mg Them Food, Qruga Toys, 
Hduseliuld Goods. Bend Sen Addtess^d Siento EnhTK^e 
And S3 00 For A Monih Ftepon Or $24 00 For One Veer w 
HrawneReaaarc^i ZHi lZlh Aye . SuiteZD* Nsiw -Voik. N.Y 
lD027 



P^ES ^ern# Hemprmotds ar wf atever you can mem am 
4 pam Whart helped rrw zckK help yw. Send £ 1 2 50 lor 
hoQklel S Anddteon. Bum 52?. Bndgr^eirl 76026 



GOVERNMENT SURPLUS 



NARCOTICS H HID SEIZURES AiflOS V^m Boali 
Airplane* Milkiun* Surplus bargains many 1% 
driqiii-jl CdBt 1 NatignwLrtr SnJcn DircQlciry $3.00 
Dispcnal, Bom 191-D7-AO WuhingLon-. DC 20D36. 



GOVERN MEWT SURPLUS" JEEPS SOT DO 1 5.0OT.OG0 
hems b Com pie re Intormaton Your At*# iSSfl OFTtfML 
DtRECTORir. S3OT lOUitenwed) SURPLUS. (B293I. bdn 
W04F. WASHINGTON. 0,C, POOS* 



WAKE MONEY idling government aurplui Full report 
wild rjnetinny it 50 . cameloi. 9656 Lynbrook Unites Te^a* 
75236. 



t>UVF RHMENl SWUUS' ' rg^k? &Htl 

Otlicr oquiprvicnl aOd.OL'O - items Nutinnwiite di ruclo- 
ry~$ 3 .-DQ tTPlund-abtel Kpo-i RDum-PM 3 . 3301 Saruen, 
Oakland CA 94C4D6 



GQvLdNMENl S-U-HPLUS. Hem to purutv^n j™pr ? 
Tools Farmtete 1 Ekrctr-nmrs m ygur nr iya Intormn. 
Iinr 24 huum. 6a?-964-32 l 3l 



LOANS BY MAUL 



IldNEt Problems'* Free- Book describes L-oans Caati. 
Ooverrimenl Gfjnts. Other begems ayailabh to individ- 
uals Write - Asraciales. box S& Ax. Bio^kiyn New York 
Ti»6 



BORROW 6500 - S40 DOT Crt Signaiurti 1 97% Eligible 1 
Arty Purpose' Free Application. Unnea Bq? 3749M 
Do«mey. CA 90E4Z 



NEED MONEY? C-ijh LuSna Govtrinntril Grams- 99^ 
eligible. F.ee Booh KPA. Bon +OTPNM. Jamespod New 
Ygrh 11947 



GET yisa*. Mastercard- creod cards' Re^ardte se of 
paat Ctedil CHpKnencc 1 Can tcd4r*« 24 Hou;:; 1-600-227- 
S47? EH 14 



vrSA « M L. nan i. Gtiar^rvlBvd Progrjim Frog 
IntormaliOti C^l' Rdund»t>te "i i--..‘ ■ 1 iHJ "- 1 



(Continued Oft nckl pt^ej 




LOANS BY MAIL 

(Corfi noed trorn preceding gagel 

NEED MONEY? Wh^i Buf^e 5lop. We slan no C tod It 
cherx splLotaral q* cosigners nwflEO Fur A#fW?cal>Grt 
- &QCT, 1107 Crpr*rf^rd R ®&j, Slariwvilte. N.O. 29677 



WANTED MISCELLANEOUS 



BUVWKp Tungsten Carbide, 7ubgslE*>, Mofybdewn, 
Sih^r Solder. Stiver Contacts Gold. Platinum 9+XK321- 
m%4 Ohio MitKt. 



PSORIASIS Suttemu: i aged ■ Wflte lor free Impoe- 

lani-Mcirnvitinn Ihtfl it helping m-:>l PikhcoI, FOto 
2fll1?FM Pallid TJC 75K6 



r- 

K 



WORK CLOTHING 



□STAIN 5KM Lo*n By lrifeK»[ Fs«m. full Ontflil* On 
Thi$. Opportunity Only (2fW Q/nitSph, 32DC E 341h Avq 
DtKnvKr Gala 6ft2ft5 



ViSAittfcSTEBCARDr Quick Pemonai«BusjneB& b&ana! 
Beftised et 95 wh 5 r^? Write 1 Naiwmji F-naiK». Bom 357 & 5 FN, 
H^hmpfid. YA 23234 



BORROW EV A£ajE.quicl signature I oan, any amount, any 
birfpb&e. Flea d«*^S. Qv-tirtOh 330Q E. 34lh Are . Dafrvfii. 
£0 60205 



CASH GRANTS AVAILABLE insm npnpiolit Ipundeiions' 
N^var Repay 1 340 SOUrcosapplic-PlitYi instruklipn^-OOCl 
F«sldS*w* h, Bom If -&7 AQ Washington, DC 2ttK$9 



BORROW &40.MXJ ' GvernignL AnyEKbipdfSfl. Keep indell- 
nrtely* Free fteport 1 Success Beware h. Bo* igias-AO. 
Pn*anapbhs. IN 46219 



GET irk V+SA and MLASTtfrCAROJ 1 I MaionSy approved 
fegaretess cl credit history- Apply bv pupne lor ONE +I0UR 
EXPRESS APPRO VAi Loan Cetera on duly' Can 
EOUBYSTEMSt l-M 54 *^ 72 . 



GOLD. Silver. Ptahnuin. fiAsneury. Tardalum. Samples 
Eusluaflod Friw. Ore &?&ayin g Service, Cell WhoiesaJa 
Terminal Toll Frw 1400^932-1010 



GOLD, jilver, fort hit conflux. mlv-:i sp+Jfcr. QOW billed, 
rolled Quid 5>la*t. gold end Silvar tosfla B L FkMi idrft 652 
Myrtle Sr , EhiAfcilh.. N J. HT2Q2. 201-353-5049 



PERFECT KNOWLEDGE 



ETERNAL'S On^nai -Vaas^ae contain "tcrtaJ Rnovyiedse 
Enhtincp Es^einitdmenwons GsihpruiUimrhfjs recycled. 
FBfE energy Prom CflEATOR'S Time fenk for ht»nfr- 
tatlgry, plvuuv*. EliminBlwdoidly flMparimflntal rt^Mrth. 
pollution, lrir~Uon Tiqx^:; 1 Pi.:-- marapnt pgwijr pl&rrii have NO 
mewing smarts* Transportation VfijflqtJLE^ u*e Mosiadie 
Gnwity 11X30 year ^jrtl-in durpbdily. Small. Craah-frfbOl 
family- model M, ni=-5ta? Limited 7u under ever wjtim wrttun 
butler i*na Masuanum ipacm 50000 M.F.H. n-iecaies 
death -dee I wheefe To Slone Age. SuBVWE -Sae Seal Su 
and £NJOY The ricstga of Heaven on Time Sflelicn £a«ih : Nq 
msil lesi tor quaklbcalions m pafso^ ATABaw, ^500 North 
Terras. Weslaco, Tpk»s 



OSHKOSH 6 s &ra*. W.3^ Clo5h«s |7taiN^d^na|L Free 
■Diiatofl. Dfipdfl. DfiWH PC-RR, EuBiw. >L 61951 



WEARING APPAREL 



PROFESSIONAL SCfl EENPRINTINO on Hi Quality 
T>- Shiiis with humorous iiaf lions depicii-ig icdey ^ oompuh 
»rii^d«q^ieiy. Si To*' color ibhcchu^e 1o i PUCK, h o gcjc975, 
Ldhia Springs GA 50057. SalBlaGltiDn Guaranteed. 



DRINKING WATER PURIFIERS 



WATER PpriFintion Kfr F-cssl^ Carbon Btcch Filter. 
Nal^c^PlIy Ad^riised, Dewala fw. Horifia Producla, 4& 
l>3nvFig Drive, GhelcmFftf^, WlA 01B24 



COMPLETE .><- ql Oi.al ly WATER TREATMENT EdWP- 

MLMT q£ Di$dte»ftl Prices Fd»i a Propdsai or Free Waler 
An*Jysis CpfiS^r WATER,. PO. Bo* 3^3. flfeePVille. ifC 
2763d 

EjP.A. approved ftamovoe iffi chemise** Preduws Nd- 
iMd wa>e- quality: 34. ! -paKotii ijp Siat4i, 

LatirndHiar. MA lOeEfle^ weloonndt 



INSTANT Ci edit 1 Me Crtdii CheGh ! Not Inlcrmabcn. Adua< 

Credit! (516)5^-9099 



mm fSCTRA CASH? W1EXL CLASH YQUfl POSTDATED 
CmEC-h UP TO Sioo ob. i-Mb-445d»M 



BORROW S60,D00‘ Overnight. Arty F^rpcw 1 Keep indesi- 
Melv Free detaile' Write. Mh1*i. Ben J> M. Old WesLtaiJy. 
MY. M56& 



FREE MQNET I SMf/.flOGOQO Girtiwey. GrantA Nftvflr 
nupd,v L'i'lfr rift 5-1 SO JaftlA BdH 3D6&-PM3a SemihCle. FL 
34642 



BORROW 33fiCi ja^ElM FASTI Wn QUALIFYING! Cgn- 

^idaSRid Financial Sc«ic«s. PO. E£pn 60&7-C (Z4), An^ireim. 



PEPSONAL, Bwm^s. Loans To Ji 00 Malign Pfe®l*y. Bo®- 

i6P, htte Mi«&. MC 29M 



BORROW tiDO - $10(10001 Fasl _ ContPitentian MartgolC 
flo*: 203QPIM R«sharf#son, iK 75060 



BORROW $500-340,000! Overnight,' &1 S^ftfllure KBPp 
imJeiinitely! Achon. Bob 540!KA. OvanwoO Bar, CA B1765. 



MAJO-fl Cied^l Cftids ^frlamrs! Wilhwl irw^igMipti All 
dig hie J? 00 vm SASE- KKn 0dK as.Depr. 

C. e**ddw*. N 0 5flK4 



¥i^LMAST£ftcAIH)St Guaranteed! Fiee details Sullen* 
Asaociales B<k 30SB-PM ficchesler. Nt ra&u 



BORROW 3100 - *100,000 FAST! Sa'iBfaclicn Ouaran- 
Iwd! Rueh Stamped Addressed Enyeicpc Creddlhna. Box 
20772FM. Lea Angelee. CA *md6 



NEED MONEY FAST? &^fi4Jlure ^bflne to Til yuhlt need3 p 
Fraeqmwnftation. Icsiacefih 3 a 3 SFtfinKim tf 290 W. Chicago. 
IL 60606-7099. 



SIGNATURE LOAN 5 4 1000-11 DuOOOl Easy A^ioation. 
True EMiila. DEVNO, Depl 5PM, 6956 Manli Si tt*k, 
Phi^dtlphiA FA 19129 



MONEY Availgftte Fr W Ddeiis SCOC. Ps* 743?M. Ban 
Jose CA 9&150, (4061 256-1735 



frwonCE 



WINNING lnl'qemalicTi $2.-0O MEN S RIGHTS 
A5SDCIATIOH, flehJie E, FcfL'S.I Lahc, UN 



REMAJJJNG SERVICE 



SECRECY FTwnpl Oepewlable Forwarding. Sewn. 42 
White Saint CaUNannas. Owiarib. L2N 



TnySTWOfl'D+Y -forwarding Slampeo remeais 3 !• 00. 
DiBindnu-H. Gcx 1E9A. Caddc. Tb^m.76023. 

FREE RemaHera Lltl Agenis htowted. Bo% 29®6 

San Antdn.e. Tf&m, 76229 



CONFIDfNTlAL biru: Re^Lfnn^'FOrwanding. Mail C' 
Be#: 6tB039. email do. FL 32660 



SECURITY. ConlLdenriej-ly. Decile. Conaumer 
Waref^se. 6332 Patiru ^509. SioeAton. CA 962 0? 



FLORIDA Rrinail'.: $1-' Meal Forwarding HuduEjn Oo-j: 
11194. Jathaonville. Flw>dd32?39 



QUICK C.-::nii-1i-nl ;i- P-iim.-jil *160 nvids Wrrfe Svar, P2 
F.D„ B-bA 264, Enfiaii N H. 03"+. 5 



FINANCIAL 



DEBTS? HILLS? BAD CREDTT7 Kks prtiblem^ Well help 
iKw. A;>pin:uhbnn Scctipltia Id S50 DOC Nat a kia.1 d-^iMK'y 
Free appliaalian call (206] 979-1 400 or write- TCAC. dept 
P ML 400 CMisury Pif+< S&jih #117, B^minghafn, Alafijama 
35236 



MASTERCARD* Wiw Cmdil QK. 24 HRS- 1-S0CFS2B- 
5«8 Tijrpe The^ Jkal 7942 



HEARING AIDS 



NtlCsE SAVING Eiinuiqie Caeadnr Ma^up? Frw Trial. 
&3?tpFhgs Wbql^l# Tcirni^ Arra-ignid C^l Tqll Fnse 1 - 600 - 
323-12 17 Or Wnlii Lr^d^PMC. Rbckldn*) IL 61110 



FREE HEARING A£ CATALOG- S™ ! -a by rmiM Wrih? 

ton^Sawrr .SlSSC^^i Lerapdon. Sep^lvv»*4. CMifd«»ii 

91J43 



TOBACCO 



ROLL You* Own Cigereite Tobacco. Free Catalog Grwn 
River TobeKO. Re* 13U PM, Cwefishoro. KY ims 



SCIENCE A CHEMISTRY 



lahohatort Chemicals, glassware - appara- 
tus. Eatata^ned *953 - Catalog Si Ofi ttAGIWOW 
LAeonAtDfflES. i»2 Washington. MAtflTQWQC. 
WSCQHmwm 



SCIENTIFIC SupplKrii CalaJogue - 1&5 Page* - Biology 
Chemistry. -Physics. Labway And Mo»e ih.tx). HarK>na^ 
SbienMic Products. Inc . 2l6 Moun|#n Read. $CTsrK5tr QT 
06463 



FORMULAS, PLANS, ETC. 



ipOKER-Li&ennfccwM rowm e«m bocXIel written byexped 
Send B.» to' CAMILLE, fi| 1 Box l«. Berncevi *3 MM 
56414 



TRANSISTOR DEVICES that grab atledilon Spmrkn^ 
■chm swinging hgurw Ftane S&6(? Motion Prooirtle. Bom 
32631. San amc. CA 9£i£? 



PHDf FTAB lE Chemice* Farmulii! |fi*e IniornnaLtonl- 

R&MMrcP PO. BDH 2 B 1 - 3 G 2 . Pavh?. FL - 333 Z 9 



SPECIAL SERVICED 



tHr^RMAFKrt* On anything Ffrgggqn R^^rth 
Epeciplis^. 60 - 1 * Wggdsidd, WwKSSMie. N pw Yqrt 1 1 J 77 



HERBS 



HEAL YOURSELF with hnrb= fuL^bS re^atatJ! SamS Fur 
tttdfc The Hmtling PWmm bl Hertia. A* 95 bostoaid to L.R. 
Durbar, B49 Galdenfnll Road Faso Robles. CA 9344B 



HEALTH, VITAMINS 



STOP HACK PAIN! Cbmplele FHctorlal i Wbllen Bac+f 
Ps*b0farn &y L^&rfMd P'hysui^i Theriipwt iri^d iy l*!iny 
Hospitals Send S9 OOIq- BeiciK Pein, P Q Bos 1S34 Tomtell, 
T*x» ^7374 



HERBAL nelrtF Tck J^eartbu^. atomeoh rjase^ fas or dr r* 
nnylhing vaunMnrnrid f-ixinri J 9 . 5 S i-tarharl. F:D -■■ 1 BOk 42 - 1 , 
FNjderlcAshyrg. Pa 17026 . 



GARDENING & LAWN CARE 



LEARN G&fbenlng and Land&cag*^ Ei home Fiw book 
Ifri LMei»me Career Schools. Obpr ft-308, S441 B^rry 
Avenutf. Loe Anaeiea. CaKiomKi IOC1&4 

NEW GAHDEFWO TECHMOUL kKiweb welds, no 
wacKia, nmfCh Besa *aler. ik> cftemicafe Oetails 13 Jan^s 
Miiffhy. 2530 RK&ge M.. Liberal KS G7J&* 



RECIPES, COOKING, ETC. 



ETUFFED s*ufi»! From Amertoa's ttmemosi Podugaiow 

Jewish mother! *4 00. 4t&? Jodhpur. Qvietfo ft. 32764- 



ALTTNBlTlC Hun^an Gutyae Morp Swl #>0SASL ■& 
S 6 . eon. Bfifil. iMayianb Ma Qi 770 



SALT SUGAR FAT Fflil Breads- MuFlms. Cogk^M 16 
RKHbba M.KS. Ask The Baker, PO Bom 1W7J, Palm 
Beach, FL 3M 26-9472 



CHICKEN Ent™ ( 4.00 S*SE JV En^ri^ P.Q. ^ 
793 . Palm Hnrt^r FL 346 ft 2 



PEA Pantnfcw 41 00 &ASE L Dmr FOB CutWK 

Cily. CA 9tS2^l 

GUAHANTEEDTo En}gy 5*nd BASE For ChotoMieChip 
CodAiR FUx.ipi: Ma^ Sl flQ 11 Y6u Li/ke ll J. LuOnwi PO Bdk 
4215 . Owstoriipld, MO 6 SW &^?15 



CHTNATOWN STYLE ROAST DUCK, B.H.G. SFAftERlDS 

rteipii^ S3.00- SASE. Jimmy Liiong 6126 Jotoc-n Fl Yampe- 
FL [13634 Ffwi red ingred eni s mailable use W preuare 
5230 each. 



MDLLYB- IRISH RECIPES. (3.09. SASC 0o« B^6. Allyn. 

WA9B524 



m fAVOfltn SWEDISH r^c^pa. Book S4-95 Iridic, 
fiov \1W-Pm. Nfw Vort, N¥ 1CWI -0136 



WINEMAKING, beekmakjng, etc. 



FREE CATALOG Wmcn-aKing. 9#eflihEJ*ing si^pbiies 

CoMiiwntal. Bo* 122J-C1 tayt-™ E Sesph. Tiprids 3M15- 



eK^RMAKlR? PNLYt FflEE Caltf^-Nmnlhlltr. 
William'^ Box 21-96 MR. San Le^ndrO, €A 341577 

WINEMAKERS- BEERMAKER& , Frcu C^Jlpg , Fi** 
fv’rvir* - Laroa SeMcHhOb. K'Au*. Bum 76501, 
lndit^nd«?K5e- MiiSOuri EAD52 

WINE BEEH MAMNG Catalog, eu Eniarpnsae. 1BJ5 
Boulh 19th. SprmgfffiML Illinois 62™ 

BIER MAKING ■ WKfLMAKlMO Catalog Lbwesi P«cpa 
&EEPfGEAa Ho« 55093N, Lans*^. MicMsan 4^909 



WINEMAKERS ■ QEE.PM AKERS: FREE ILLUSTRATED 
CATALOG Of SUPPUES. 5EMPLEX, BOX 11476R. 
MINNEAPOLBi, MINNESOTA 55111 



FfiEl Calalpg. Winemaijn^rawing. Spoedy's &cus 
7752P, Ann AtIkk. Ml 4S107 



SeHNAPPSFIeoipbSS.OQSASF P Q Bo* n*.CiNP« F^'n 

M0 646S4 



MAKE I lontinair LiqutsiJ--ri! Si^inga NiWerStOp ,! Detotfe 
Lirbtfl, 4550 ESMWidk. San Die^b. CA 92117 

WBIEIiAKEftS— BeenriiKer^ Fret? C&la+DO Lcn« Prices 
Fnee Recipes. Gaflaf-M. Sox 336S&. Saallle. WA 99+34 
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